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Abstract of EP0345806 

An automobile seat assembly which comprises a 
seat cushion subassembly and a seat back 
subassembly coupled with the seat cushion 
subassembly to represent a generally L-shaped 
configuration, a holding device (11,15) installed in 
the seat cushion subassembly and being 
deformable in response to the sitting of the seat 
occupant on the sitting area of the seat cushion 
subassembly and for holding the sitting area in a 
shape deformed as a result of the sitting of the 
seat occupant on the sitting area, an actuating 
device (13,P) installed in the seat cushion 
subassembly for actuating the holding device 
(1 1 ,1 5), a detecting device (OS) for detecting the 
actual sitting of the seat occupant on the sitting 
area; and a (SW, CU) control device operable to 
operating the actuating device (13,P) a 
predetermined time after the detecting device 
(OS) has detected the actual sitting of the seat 
occupant on the sitting area. 
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© Automobile seat assembly. 

© An automobile seat assembly which comprises a 



CM 
< 

£2 seat cushion subassembly and a seat back sub- 
00 assembly coupled with the seat cushion subassem- 

IA 



bly to represent a generally L-shaped configuration, 



holding device (11.15) installed in the seat cushion 
CO subassembly and being deformable in response to 
^the sitting of the seat occupant on the sitting area of 
the seat cushion subassembly and for holding the 
Jl; sitting area in a shape deformed as a result of the 
sitting of the seat occupant on the sitting area, an 
actuating device (13.P) installed in the seat cushion 



subassembly for actuating the holding device 
(11,15), a detecting device (OS) for detecting the 
actual sitting of the seat occupant on the sitting area; 
and a (SW, CU) control device operable to operating 
the actuating device (13,P) a predetermined time 
after the detecting device (OS) has detected the 
actual sitting of the seat occupant on the sitting area. 
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Automobile Seat Assembly 



BACKGROUND OF THE INVENTION 



riding and the good holding property. 



1 . Field of the Invention 



SUMMARY OF THE INVENTION 



The present invention generally relates to an 
automobile seat assembly. 



2. Description of the Prior Art 

An automobile seat assembly particularly for 
use by an automobile driver generally comprises a 
seat cushion subassembly and a seat back sub- 
assembly hingedly connected to the seat cushion 
so as to assume a generally L-shaped configura- 
tion. The seat cushion subassembly comprises an 
elastic cushion pad mounted on a base frame 
structure and a seat covering either made of leath- 
er sheet or synthetic sheet and enclosing the elas- 
tic cushion pad such as disclosed in, for example, 
the Japanese Laid-open Utility Model Publication 
No. 62-150232. 

The automobile seat assembly generally re- 
quires to have a capability of providing a sensation 
to a comfortable riding, a capability of providing a 
good holding property to support the seat occupant 
comfortably and also a capability of minimizing 
transmission of vibrations from an automobile body 
structure to the seat occupant. The capability of 
providing the sensation to the comfortable riding 
can be accomplished by the use of a relatively soft 
cushion pad. On the other hand, the capability of 
providing the good holding property requires the 
use of a relatively stiff cushion pad. 

Therefore, a compromise has hitherto been 
made to employ both of the relatively soft and stiff 
cushion pads in one seat cushion subassembly to 
render the latter to have both of the capability of 
providing the sensation to the comfortable riding 
and the capability of providing the good holding 
property. 

However, even though the seat cushion sub- 
assembly employs a double-layered seat cushion, 
that is, both of the relatively soft and stiff cushion 
pads, the seat cushion subassembly receive a pat- 
tern of distribution of pressure on a sitting area, 
which pattern varies from one seat occupant to 
another because of the difference in physical build, 
that is. figure and weight. Therefore, the pressure 
imposed on the sitting area when a seat occupant 
sits thereon varies from one seat occupant to an- 
other and, accordingly, it has long been difficult to 
provide an automobile seat assembly capable of 
providing both of the sensation to the comfortable 



Accordingly, the present invention has been 
devised with a view to providing an improved auto- 
mobile seat assembly wherein a holding means is 
provided for retaining the sitting area of the seat 

io cushion subassembly in the form as deformed as a 
result of the actual sitting of the seat occupant 
thereon so that the seat assembly can provide both 
of the capability of providing the sensation to the 
comfortable riding and the good holding property 

75 regardless of the difference in physical build of the 
seat occupant. 

In order to accomplish the above described 
object, the present invention provides an auto- 
mobile seat assembly which comprises a seat 

20 cushion subassembly and a seat back subassem- 
bly coupled with the seat cushion subassembly to, 
represent a generally L-shaped configuration, a 
holding device installed in the seat cushion sub- 
assembly and being deformable in response to the 

25 sitting of the seat occupant on the sitting area of>. 
the seat cushion subassembly and for holding the 
sitting area in a shape deformed as a result of the 
sitting of the seat occupant on the sitting area, an 
actuating device installed in the seat cushion sub- 

30 assembly for actuating the holding device, a de- 
tecting device for detecting the actual sitting of the 
seat occupant on the sitting area; and a control* 
device operable to operating the actuating device a 
predetermined time after the detecting device has 

35 detected the actual sitting of the seat occupant on 
the sitting area. 



40 



50 



BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and features of the 
present invention will become clear from the follow- 
ing description taken in conjunction with the pre- 
ferred embodiments thereof with reference to the 
accompanying drawings, in which: 

Fig. 1 is a schematic perspective view of an 
automobile seat assembly of bucket model accord- 
ing to a first preferred embodiment of the present 
invention; 

Fig. 2 is a cross-sectional view, on an en- 
larged scale, taken along the line ll-ll in Fig. 1 ; 
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Fig. 3 is a perspective view showing a con- 
trol system for controlling a cushioning bag and a 
planar heater for shape memory slabs used in the 
seat assembly according the first embodiment of 
the present invention; 

Fig. 4 is a circuit block diagram showing the 
details of a control unit shown In Fig. 3; 

Fig. 5 is a view similar to Fig. 2. showing a . 
seat cushion subassembly when and after a seat 
occupant has sat thereon; 

Fig. 6 is a view similar to Fig. 2, showing a 
second preferred embodiment of the present inven- 
tion; 

Fig. 7 is a view similar to Fig. 3, showing the 
control system used in the second embodiment of 
the present invention; 

Fig. 8 is a view similar to Fig. 5, showing the 
seat cushion subassembly according to the second 
embodiment of the present invention when and 
after the seat occupant has sat thereon; 

Fig. 9 is a perspective view of the auto- 
mobile seat assembly according to a third pre- 
ferred embodiment of the present invention; 

Fig. 10 is a cross-sectional view, on an en- 
larged scale, taken along the line X-X in Fig. 9: 

Fig. 1 1 is a cross-sectional view taken along 
the line XI-XI in Fig. 10; 

Fig. 12 is a perspective view showing the 
control system used in connection with the third 
embodiment of the present invention; 

Fig. 13 is a circuit block diagram showing 
the details of a control unit shown in Rg. 12; 

Fig. 14 Is a view similar to Rg. 10, showing 
the seat cushion subassembly when and after the 
seat occupant has sat thereon; 

Rg. 15 is a -side sectional view, similar to 
Fig. 11, of the seat cushion subassembly showing 
a first modification of the third embodiment of the 
present invention; 

Rg. 16 is a schematic elevational view, on 
an enlarged scale, of a free end portion of a 
plurality of tubes used in the modified seat cushion 
subassembly shown in Rg. 15; 

Figs. 17 to 22 are side sectional views show- 
ing second to seventh modifications of the third 
embodiment of the present invention, respectively; 

Fig. 23 is a cross sectional view, on a some- 
what enlarged scale, taken along the line XXIH-XXIIl 
in Fig. 22; 

Rg. 24 is a side sectional view showing an 
eighth modification of the third embodiment of the 
present invention; 

Figs. 25 and 26 are schematic perspective 
view of the seat cushion subassembly showing 
different methods of securing a seat covering to 
the seat cushion subassembly, respectively; 



Rg. 27 is a cross-sectional view, on an en- 
larged scale, taken along the line XXVIl-XXVII In 
Fig. 26; 

Rg. 28 is a side sectional view of the seat 
s cushion subassembly according to a fourth pre- 
ferred embodiment of the present invention; 

Rgs. 29 and 30 are views similar to Fig. 28, 
showing, the seat cushion subassembly when the 
seat occupant sits thereon and after the seat oc- 
w cupant left the seat cushion subassembly, respec- 
tively; 

Rg. 31 is a diagram showing a fluid control 
circuit used in connection with the seat cushion 
subassembly according to the fourth embodiment 
is of the present invention; 

Rg. 32 is a perspective view showing the 
seat covering used on the seat cushion subassem- 
bly according to the fourth embodiment of the 
present invention; 
20 Fig. 33 is a fragmentary sectional view, on 

an enlarged scale, showing how one wavy wire 
sprint is secured to the seat covering; 

Rgs. 34 and 35 are views similar to Figs. 32 
and 33, respectively, showing a modified form of 
25 the seat covering; 

Fig. 36 is a side sectional view, substantially 
similar to Rg. 19. showing a fifth preferred embodi- 
ment of the present invention; 

Fig. 37 is a schematic perspective view of 
30 the seat covering used on the seat cushion sub- 
assembly of Fig. 36; 

Rg. 38 illustrates a fluid control circuit used 
in connection with the fifth embodiment of the 
present invention; 
35 Rgs. 39 and 40 is views similar to Rg. 36, 

showing first and second modifications of the fifth 
embodiment of the present invention; 

Fig. 41 is a schematic perspective view of a 
seat cushion pad used in the seat cushion sub- 
40 assembly according to the modification of Fig. 40; 

Rgs. 42 to 44 are views similar to Fig. 36, 
showing third, fourth and fifth modifications of the 
fifth embodiment of the present invention; 

Fig. 45 is a schematic perspective view of 
45 the seat cushion pad used in the seat cushion 
subassembly according to a sixth modification of 
the fifth embodiment of the present invention; 

Fig. 46 is a side sectional view of the seat 
cushion subassembly employing the seat cushion 
so pad of Rg. 45; 

Fig. 47 is a schematic perspective view of 
the seat cushion subassembly according to a sixth 
preferred embodiment of the present invention; 

Rgs. 48 to 50 are fragmentary side views of 
55 one of tubings used in the seat cushion subassem- 
bly of Fig. 47, shown in different operative con- 
ditions, respectively; 
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Fig. 51 illustrates the fluid control circuit 
used in association with the seat cushion sub- 
assembly according to the sixth embodiment of the 
present invention; 

Fig. 52 is a cross-sectional view taken along 
the line LII-LII in Fig. 47; 

Rgs. 53 and 54 are views similar to Fig. 52, 
showing how the seat cushion subassembly ac- 
cording to the sixth embodiment of the present 
invention works when a seat occupants of relatively 
small build sits thereon; 

Fig. 55 is a graph showing a pattern of 
distribution of pressure exhibited by the seat cush- 
ion assembly of Fig. 47 when the seat occupant of 
relatively small build sits thereon; 

Figs. 56 and 57 are views similar to Fig. 52, 
showing how the seat cushion subassembly ac- 
cording to the sixth embodiment of the present 
invention works when a seat occupants of relatively 
big build sits thereon; 

Fig. 58 is a graph showing a pattern of 
distribution of pressure exhibited by the seat cush- 
ion assembly of Fig. 47 when the seat occupant of 
relatively big build sits thereon; 

Fig. 59 is a cross-sectional view taken along 
the line LIX-LIX shown in Fig. 47; 

Fig. 60 is a graph showing a pattern of 
distribution of pressure in a direction parallel to the 
longitudinal sense of an automobile body structure 
when the seat occupant sits on the seat cushion 
subassembly according to the sixth embodiment of 
the present invention; 

Rg. 61 is a graph showing a pattern of 
distribution of load imposed on the seat cushion 
subassembly in a direction parallel to the longitudi- 
nal sense of the automobile body structure when 
the seat occupant sits thereon; 

Rg. 62 is a view similar to Fig. 59, showing 
the seat cushion subassembly when and so long as 
the seat occupant has sat thereon; 

Fig. 63 is a schematic top plan view of the 
seat cushion subassembly according to a seventh 
preferred embodiment of the present invention; 

Rg. 64 is a cross-sectional view taken along 
the line LXIV-LXIV in Rg. 63; 

Rgs. 65 and 66 are fragmentary sectional 
views, on an enlarged scale, of a portion ,of the 
seat cushion pad shown in Fig. 64, showing two 
different operative conditions, respectively; 

Rg. 67 illustrates the fluid control circuit 
used in association with the seat cushion sub- 
assembly according to the seventh embodiment of 
the present invention; 

Fig. 68 is a schematic top plan view of the 
seat cushion subassembly showing a modification 
of the seventh embodiment of the present inven- 
tion; 



Rg. 69 is a schematic top plan view of the 
seat cushion subassembly showing an eighth pre- 
ferred embodiment of the present invention; 

Rg. 70 is a cross-sectional view, on an en- 
5 larged scale, taken along the line LXX-LXX In Rg. 
69; 

Fig. 71 Is a fragmentary sectional view, on 
an enlarged scale, of a portion of the seat cushion 
subassembly shown in Rg. 70 r showing how one 
;o cable is coupled with an associated motor-driven 
cable winder; and 

Rg. 72 is a view similar to Fig. 70, showing 
a condition when the seat occupant sits on the seat 
cushion subassembly and the cables are wound 
75 up. 



DETAILED DESCRIPTION OF THE EMBODI- 
20 MENTS 

Before the description of the present invention 
proceeds, it is to be noted that like parts are 
designated by like reference numerals throughout 

25 the accompanying drawings. 

Referring first to Rg. 1, there is shown in a 
perspective representation an automobile seat as- 
sembly S of bucket model which generally com- 
prises a generally rectangular seat cushion sub- 

30 assembly SC and a generally rectangular backrest 
subassembly SB having a headrest HR mounted 
atop the backrest subassembly SB and also having 
a lower end hingedly coupled through a pair of 
connecting angle members A to a rear end of the 

35 seat cushion subassembly SC in any well known 
manner so as to render the seat assembly S as a 
whole to represent a generally L-shaped configura- 
tion. The seat assembly S to which the present 
invention is applicable may have any known tilt 

40 adjustment (not shown) so designed and so adapt- 
ed to be operated by a seat occupant for adjusting 
the tilt of the backrest subassembly SB. 

The seat assembly S including the seat subas- 
semblies SC and SB is, as best shown in Rg. 2, 

45 mounted on a vehicle boot floor F through a tele- 
scopic slide mechanism M comprising parallel 
guide rails Ma rigidly mounted on the boot floor F 
through respective brackets Mb so as to extend in 
a direction parallel to the longitudinal sense of an 

so automobile body structure (not shown), generally 
U-sectioned parallel slide bars Mc rigidly secured 
from below to the bottom of the seat cushion 
subassembly SC and mounted on the associated 
guide rails Ma for telescopic movement relative to 

55 the guide rails Ma. The telescopic slide mechanism 
M includes a releasable lock mechanism for reposi- 
tioning the seat assembly S relative to the steering 
wheel (not shown) to any desired one of a plurality 
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of positions and for locking the seat assembly S at 
the selected position. As a matter of course, how- 
ever, the seat assembly S may be Immovably 
mounted on the boot floor F with no telescopic 
slide mechanism used. 

Referring now to Fig. 2 which illustrates the 
cross-section of the seat cushion subassembly SC 
taken along the line ll-ll in Fig. 1, the seat cushion 
subassembly SC In accordance with a preferred 
embodiment of the present invention comprises a 
generally cup-shaped bottom support 1 mounted 
on the guide rails Ma through the respective slide 
bars Mc secured thereto. The seat cushion sub- 
assembly SC also comprises a lower cushioning 
layer 3 filled in the cup-shaped bottom support 1, 
an upper cushioning layer 5 overlaying the lower 
cushioning layer 3 and a side cushioning layer 7 
encircling the circumference of the seat cushion 
subassembly SC and continued at its upper edge 
to the perimeter o the upper cushioning layer 5. 
Each of these cushioning layers 3, 5 and 7 may be 
made of, for example, expanded polyurethane. Ex- 
cept for an exterior bottom surface of the cup- 
shaped bottom support 1, the assembly including 
the cup-shaped bottom support 1 and the various 
cushioning layers 3, 5 and 7 is substantially com- 
pletely enclosed by a seat covering 9 made of, for 
example, a sheet of synthetic resin. 

Positioned and embedded between the lower 
and upper cushioning layers 3 and 5 is upper and 
lower groups of generally rectangular shape mem- 
ory slabs 1 1 , the slabs of each group being spaced 
an equal distance from each other. The upper and 
lower groups of the shape memory slabs 11 are 
positioned immediately above and below, and are 
held in contact with opposite surfaces of r a gen- 
erally rectangular flexible planar heater 13 which is 
also positioned and embedded between the lower 
and upper cushioning layers 3 and 5. Each of the 
shape memory slabs 11 of any one of the upper 
and lower groups is made of elastic synthetic resin 
of a type which will exhibit a property similar to a 
rubber material having a predetermined elasticity at 
room temperature, but can be softened to deform 
to any desired shape, when it is heated by the 
planar heater 13 to a predetermined temperature, 
for example. 40 *C or higher, and can retain the 
deformed shape when it is cooled down to room 
temperature with the planar heater 13 deenergized. 

Also embedded in the seat cushion subassem- 
bly SC and positioned between the lower cushion- 
ing layer 3 and the lower group of the shape 
memory slabs 11 Is a generally rectangular sealed 
bag 15 having a quantity of liquid 17 filled therein, 
the function of which will become clear from the 
subsequent description. 

The seat assembly S according to the present 
invention also comprises, as best shown In Fig. 3, 



an occupation sensor OS for detecting, and output- 
ting a signal indicative of. a parameter descriptive 
of the occupation of the seat assembly S by a seat 
occupant, that is, the actual sitting of the seat 

s occupant on the seat assembly S; first and second 
temperature sensors TS1 and TS2 for detecting, 
and outputting respective signals indicative of, the 
temperature of a representative one of the shape 
memory slabs 11 of the upper group and the 

70 temperature of the planar heater 13; and a pres- 
sure sensor PS for detecting, and outputting a 
signal indicative of, the pressure of the liquid 17 
within the bag 15. 

In particular, the parameter detected by the 

15 occupation sensor OS may includes a change in 
load imposed by a passenger or driver on the seat 
cushion subassembly SC when the passenger or 
driver has actually seated on the seat assembly S. 
a vehicle speed which occurs after a driver having 

20 occupied the seat assembly S has driven the auto- 
mobile and therefore signifies the presence of the 
driver actually occupying the seat assembly, a driv- 
er occupying the seat assembly S, or the start of 
an automobile power plant which takes place after 

25 a driver having seated on the seat assembly S has 
turned an automobile ignition switch on and there- 
fore signifies the presence of the driver actually 
occupying the seat assembly S. In view of this, the 
occupation sensor OS which can be employed in 

30 the practice of the present invention may be one or 
a combination of a load sensor for detecting a 
change in load on the seat assembly S, a vehicle 
speed sensor for detecting the vehicle speed hav- 
ing attained a predetermined speed and a switch 

35 sensor for detecting an ON state of the automobile 
ignition switch. 

However, so far illustrated, the occupation sen- 
sor OS is employed in the form of the load sensor 
and is shown as installed beneath the bottom sup- 

40 port 1 as shown in Fig. 1 so that the change In load 
imposed on the seat cushion subassembly SC as a 
result of the seat occupant actually sitting on the 
seat assembly SC can be detected. 

Both of the operation of the planar heater 13 

45 and the amount of the liquid 17, that is, the pres- 
sure within the sealed bag 15, can be controlled by 
the following control system, which will subse- 
quently be described, so as to permit the seat 
cushion subassembly SC as a whole to be config- 

50 ured to fit the anatomical shape of a lower part of 
the seat occupant including the giutea region and 
the dorsal femoral region. 

With particular reference to Rg. 3, the control 
system includes a heater power source HPS elec- 

55 trically coupled with the planar heater 13 for sup- 
plying an electric power necessary to energize the 
planar heater 13, a reversible pump assembly P 
having a liquid reservoir built therein and fluid- 
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coupled with the fluid bag 15 through a piping L, 
an electromagnetic switching valve assembly V dis- 
posed on the piping L for controlling the flow of the 
fluid through the piping L, and a control unit CU 
adapted to receive the respective output signals 
from the various sensors TS1, TS2, PS and OS 
and to provide respective control signals necessary 
to control the heater power source HPS, the pump 
assembly P and the valve assembly V in depen- 
dence on the respective outputs from the various 
sensors TS1 , TS2, PS and OS. In order for the 
internal pressure of the sealed bag 15 to be ad- 
justed according to the desire of the seat occupant, 
a hand-operated switch pad SW including a heater 
control switch and a valve control switch is also 
electrically connected with the control unit CU for 
enabling the seat occupant to control the flow 
(either inflow or outflow) of the liquid through the 
piping L and, also, the selective initiation and in- 
terruption of the supply of the electric power to the 
planar heater 1 3. 

The control of the planar heater 13 by the 
control unit CU will now be described with refer- 
ence to a control circuit shown in Fig. 4. As shown 
in Fig. 4, the control unit CU comprises a timer 
circuit C1 operable in response to the load signal 
from the occupation sensor OS. a switching circuit 
C2 operable in response to a timer output from the 
timer circuit C1 for activating the heater power 
source HPS, and a temperature control C3 op- 
erable in response to the respective temperature 
signals from the first and second temperature sen- 
sors TS1 and TS2 for controlling the operation of 
the switching circuit C2. 

With this control unit CU so designed, when 
the actual occupation of the seat assembly S. par- 
ticularly the actual sitting on the seat cushion sub- 
assembly SC, by the seat occupant is detected by 
the occupation sensor 18, the timer circuit C1 can 
be operated in response to the load signal from the 
occupation sensor OS and provide the timer output 
after the passage of a predetermined time preset in 
the timer circuit CI. The timer output emerging 
from the timer circuit C1 is then supplied to the 
switching circuit C2 to activate the latter thereby to 
turn the heater power source HPS on to initiate the 
supply of the electric power to the planar heater 
13. With this supply of the electric power, the 
planar heater 13 is energized to heat both groups 
of the shape memory slabs 1 1 to allow the latter to 
be softened to such an extent that the shape mem- 
ory slabs 11 can be thermally deformed to a shape 
corresponding to the anatomical shape of the lower 
part of the seat occupant then sitting on the seat 
cushion subassembly SC. It is to be noted that the 
predetermined preset time of the timer circuit C1 
may be chosen to be of a value required for the 
seat occupant occupying the seat assembly S to 



fix his or her posture on the seat cushion sub- 
assembly SC subsequent to the actual sitting on 
the seat cushion subassembly SC. 

On the other hand, subsequent to the heating 

5 of the shape memory slabs 11 by the planar heater 
15, the first and second temperature sensors TS1 
and TS2 Issue the respective temperature signals 
which are supplied to the temperature control C3 to 
activate the latter to control the operation of the 

70 switching circuit C2, that is, to control an oper- 
ational condition of the heater power source HPS 
assumed in response to the output from the switch- 
ing circuit C2. 

The seat assembly S including the control sys- 

;s tern referred to above operates in the following 
manner. Assuming that an upper seat portion of the 
seat cushion subassembly SC generally above the 
liquid-filled bag 15 assumes such a shape as 
shown in Fig. 2 when and so long as no one sits on 

20 the seat cushion subassembly SC, that upper seat 
portion of the seat cushion subassembly SC would 
be downwardly depressed to follow a general con- 
tour of the lower body part of the seat occupant 
including the glutea region and the dorsal femoral 

25 region. Simultaneously with the actual sitting of the 
seat occupant on the seat assembly S, the occupa- 
tion sensor OS generates the load signal which is 
in- turn supplied to the timer circuit C1 of the 
control unit CU to activate the timer circuit C1 to 

30 allow the latter to start Its counting operation. After 
the passage of the preset time counted by the 
timer circuit C2, that is, after the se^t occupant has 
fixed his or her posture above the seat cushion 
subassembly SC, the timer circuit C2 triggers the 

35 heater power source HPS on to permit the latter to 
initiate the supply of the electric power to the 
planar heater 13. 

Consequent upon the supply of the electric 
power to the planar heater 13 in the manner as 

40 hereinabove described, the upper and lower groups 
of the shape memory slabs 11 above and below 
the planar heater 13 are heated to soften. Upon the 
softening of the upper and lower groups of the 
shape memory slabs 11, the upper and lower 

45 groups of the shape memory slabs 11 are ther- 
mally deformed to a shape, as shown In Fig. 5, 
required for the upper seat portion of the seat 
cushion subassembly SC to follow substantially 
exactly the anatomical shape, indicated by X, of 

so the lower body part of the seat occupant. When the 
supply of the electric power from the heater power 
source HPS to the planar heater 13 is subsequently 
interrupted with the upper and 'lower groups of the 
shape memory slabs 1 1 having been so deformed, 

55 the shape memory slabs 11 start cooling down 
while retaining the shape to which they have been 
thermally deformed. 

in such case, since the liquid-filled bag 15 is 
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disposed beneath the assembly of the shape mem- 
ory slabs 1 1 and the planar heater 1 3. an increase 
of the internal pressure of the bag 1 5 induced by 
the sitting of the seat occupant on the seat cushion 
subassembly SC is immediately detected by the 
pressure sensor PS which then outputs the pres- 
sure signal to the control unit CU. More specifi- 
cally, in response to the output from the pressure 
sensor PS indicating that the internal pressure of 
the bag 15 has increased, the control unit CU 
activates both of the pump P and the switching 
valve assembly V so that a portion of the liquid 17 
within the bag 15 can be withdrawn to accom- 
modate the thermal deformation of the shape mem- 
ory slabs 11 so that a substantially uniform pres- 
sure can act on the lower body part of the seat 
occupant from the seat cushion subassembly SC 
and. at the same time, the seat cushion subassem- 
bly SC can provide a comfortable holding to the 
lower body part of the seat occupant. 

Also, should the seat occupant manipulates the 
manipulate switch pad SW to effect a switching of 
the valve assembly V and also to activate the 
pump P to either supply or withdrawn the liquid 17 
relative to the bag 15, the internal pressure of the 
bag 15 can be adjusted to a value desired by the 
seat occupant to ensure a more comfortable sitting. 

it is to be noted that, in the practice of the 
present invention, the use of the liquid-filled bag 15 
and its associated parts such as the pump P and 
the valve assembly V is not always essential and 
may be dispensed with if desired. Also, regardless 
of the presence or absence of the liquid-filled bag 
15. one of the upper and lower groups of the shape 
memory slabs 11 may be dispensed with if de- 
sired. 

Figs. 6 to 8 illustrates another preferred em- 
bodiment of the present invention, reference to 
which will now be made. It is, however, to be noted 
that, although in the foregoing embodiment particu- 
larly shown in Figs. 2 and 5 the upper cushioning 
layer 5 has been shown as integrated with the side 
cushioning layer 7, the upper cushioning layer 5 in 
the embodiment of Figs. 6 to 8 is separate from 
the side cushioning layer 7 which is integrated with 
the lower cushioning layer 3. 

In the embodiment shown in Figs. 6 to 8, 
instead of the combination of the planar heater and 
the upper and lower groups of the shape memory 
slabs which have been employed In the previously 
described embodiment, a cushioning bag 21 con- 
taining therein a mass of minute particles 23 of 
synthetic resin and a quantity of gas such as air is 
employed and disposed within the seat cushion 
subassembly SC and generally intermediate be- 
tween the upper cushioning layer 5 and the liquid- 
filled bag 15. As best shown In Rg. 7. the cushion- 
ing bag 21 is communicated with a vacuum pump 



Pa through a piping La having an electromagnetic 
pneumatic valve assembly Va disposed thereon, 
said valve assembly Va being capable of operating 
in a manner substantially identical with the opera- 
s tion of the electromagnetic liquid switching valve 
assembly V used in the foregoing embodiment of 
Figs. 1 to 5. 

The cushioning bag 21 may be said to have a 
shape memory capability. More specifically, this 

io cushioning bag 21 is so designed that, when a load 
is imposed thereon through the upper cushioning 
layer 5 such as occasioned by the sitting of the 
seat occupant on the seat assembly S, the minute 
particles 23 filled In the cushioning bag 21 can 

is move freely within the cushioning bag 21 to ac- 
commodate a deformation of the upper cushioning 
layer 5 that takes place incident to the placement 
of the lower body part of the seat occupant on the 
seat cushioning subassembly SC and the gas or air 

20 within the cushioning bag 21 can be subsequently 
withdrawn from the cushioning bag 21 to retain the 
minute particles 23 in position moved to accom- 
modate such deformation. 

The cushioning bag 21 has a pressure sensor 

25 PSa installed therein for detecting the internal pres- 
sure of the cushioning bag 21, which sensor PSa 
can provide a pressure signal indicative of the 
internal pressure of the cushioning bag 21 to the 
control unit CU. 

30 The control system shown in Rg. 7 is* substan- 
tially similar to that shown fn Rg. 3, except that the 
first and second temperature sensors TS1 and TS2 
and the heater power source HPS both used in the 
system of Fig. 3 are dispensed with and, instead, 

35 the pressure sensor PSa, the vacuum pump Pa, 
the pneumatic valve assembly Va are electrically 
connected with the control unit CU. This control 
system according to the second preferred embodi- 
ment of the present invention is so designed and 

40 so systematized that, when the load signal from the 
occupation sensor OS and the respective pressure 
signals from the pressure sensors PS and PSa are 
inputted to the control unit CU, the control unit CU 
can provide respective control signals to the 

45 pumps P and Pa and the valve assemblies V and 
Va to control the respective operation of the pumps 
P and Pa and the valve assemblies V and Va in a 
manner substantially similar to that accomplished 
by the control system of Rg. 3. As is the case with 

so the control system of Rg. 3. the manipulate switch 
pad SW is coupled with the control unit CU so that 
the seat occupant can adjust the internal pressure 
of both of the liquid-filled bag 15 and the cushion- 
ing bag 21 to a desired value. 

55 According to the second preferred embodi- 
ment, assuming that an upper seat portion of the 
seat cushion subassembly SC generally above the 
liquid-filled bag 15 and Including the cushioning 
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bag 21 assumes such a shape as shown in Rg. 6 
when and so long as no one sits on the seat 
cushion subassembly SC, that upper seat portion 
of the seat cushion subassembly SC would be 
downwardly depressed to follow a general contour 
of the lower body part of the seat occupant includ- 
ing the glutea region and the dorsal femoral region 
and, at the same time, the minute particles 23 
within the cushioning bag 21 are freely driven 
within the cushioning bag 21 to accommodate the 
deformation of the upper cushioning layer 5. Si- 
multaneously with the actual sitting of the seat 
occupant on the seat assembly S, the occupation 
sensor OS generates the load signal which is in 
turn supplied to the control unit CU. The control 
unit CU then issues the control signals to the valve 
assembly Va and the vacuum pump Pa to activate 
the latter so that the air within the cushioning bag 
21 can be drawn outside the cushioning bag 
enough to set the minute particles 23 within the 
cushioning bag 21 in position immovable within the 
bag 21 while accommodating the deformation of 
the upper cushioning layer 5 as hereinbefore de- 
scribed. 

In such case, since the liquid-filled bag 15 is 
disposed beneath the cushioning bag 21, an in- 
crease of the internal pressure of the bag 15 in- 
duced by the sitting of the seat occupant on the 
seat cushion subassembly SC is immediately de- 
tected by the pressure sensor PS which then- out- 
puts the pressure signal to the control unit CU. 
More specifically, in response to the output from 
the pressure sensor PS indicating the increase of 
the internal pressure of the bag 15. the control unit 
CU activates both of the pump P and the switching 
valve assembly V so that a portion of the liquid 17 
within the bag 1 5 can be withdrawn to the outside 
of the bag 1 5 to accommodate the deformation of 
the cushioning bag 21 which is induced by the 
actual sitting of the seat occupant on the seat 
cushioning subassembly SC. as shown in Fig. 8. so 
that a substantially uniform pressure can act on the 
lower body part of the seat occupant from the seat 
cushion subassembly SC and, at the same time, 
the seat cushion subassembly SC can provide a 
comfortable holding to the lower body part of the 
seat occupant. 

Also, should the seat occupant manipulates the 
manipulate switch pad SW, the internal pressure 
of the bag 15 can be adjusted to a value desired 
by the seat occupant to ensure a'mbre comfortable 
sitting. 

In the practice of the second preferred embodi- 
ment of the present invention shown in and de- 
scribed with reference to Figs. 6 to 8, the use of 
the liquid-filled bag 15 and its associated parts is 
not always essential and may therefore be dis- 
pensed with as is the case with the first preferred 



embodiment of the present invention shown In and 
described with reference to Figs. 1 to 5. 

A third preferred embodiment of the present 
invention is shown in Figs. 9 to 14, reference to 

5 which will now be made. 

As is the case with the seat assembly S shown 
in Rg. 1, the seat assembly S shown in Fig. 9 
generally comprises the generally rectangular seat 
cushion subassembly SC and the generally rectan- 

w gular backrest subassembly SB having the head- 
rest HR mounted atop the backrest subassembly 
SB and also having a lower end hingedly coupled 
. through the paired connecting angle members A to 
a rear end of the seat cushion subassembly SC in 

/s any well known manner so as to render the seat 
assembly S as a whole to represent a generally L- 
shaped configuration. This seat assembly S may 
be mounted on the automobile boot floor in a 
manner similar to that shown in and described with 

20 reference to Fig. 1 . 

However, unlike the seat cushioning subassem- 
bly SC employed in the previous embodiments of 
the present invention, the seat cushioning sub- 
assembly SC shown in Rg. 9 and the subsequent 

25 drawings employs a single cushioning layer 25 
having a substantial thickness and made of open- 
celled expanded elastomer such as, for example, 
expanded polyurethane having an open-celled 
structure in which foams are communicated with 

30 each other. As best shown in Figs. 10 and 11, the 
cushioning layer 25 is enclosed within a gas-tight 
bag 27 made of a rubber material and having a 
volume generally equal to or slightly smaller than 
the volume of the cushioning layer 25 in an uncom- 

35 pressed state. The gas-tight bag 27 enclosing the 
cushioning layer 25 is immovably received in the 
generally cup-shaped bottom support 1 , and a pe- 
ripheral edge portion (front, rear and side edge 
regions) of the seat cushion subassembly SC 

40 which is situated outwardly above the cup-shaped 
bottom support 1 is protected and reinforced by a 
foamed trim member 29 which may be made of 
expanded polyurethane. 

The trim member 29 surrounding the periph- 

45 eral edge portion of the seat cushion subassembly 
SC and a generally flat upper surface of the rubber 
bag 27 enclosing the cushioning layer 25 is sub- 
stantially completely covered and protected by the 
seat covering 9 which may be made of synthetic 

so resin. 

The interior of the rubber bag 27 is fluid- 
coupled with a vacuum pump Pb through a piping 
Ub having an electromagnetic switching valve as- 
sembly Vb disposed thereon as shown in Rg. 12. 
55 Fig. 12 also shows that, as is the case with any one 
of the foregoing embodiments, the seat cushion 
subassembly SC includes the occupation sensor 
OS in the form of the load sensor which is dis- 
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posed between the bottom of the rubber bag 27 
and the bottom support 1, and a pressure sensor 
PSb for detecting, and generating an output signal 
indicative of, a change in internal pressure inside 
the rubber bag 27, all of the vacuum pump.*Pb, the 
valve assembly Vb and the sensors OS and PSb 
being electrically connected with a control unit CUa 
shown in Fig. 12. 

The control unit CUa used in the third preferred 
embodiment of the present invention includes a 
pressure adjusting circuit C4 in addition to the 
timer circuit Ci and the switching circuit C2 as 
best shown in Rg. 13. The load signal from the 
occupation sensor OS is supplied to the timer 
circuit C1 and the pressure signal from the pres- 
sure sensor PSb is supplied to the pressure adjust- 
ing circuit C4. This control unit CUa is so designed 
as to issue respective control signals to the vacu- 
um pump Pb and the switching valve assembly Vb 
to control them in dependence on the signals input- 
ted thereto from the associated sensors OS and 
Psb. It is to be noted that, as is the case with any 
one of the foregoing embodiments, the control sys- 
tem shown in Fig. 12 is provided with the manipu- 
late switch pad SW so that the seat occupant can 
adjust the internal pressure of the rubber bag 27 to 
a desired value and can also bring the switching 
valve assembly Vb in position to communicate the 
interior of the rubber bag 17 to the atmosphere as 
desired. 

The seat assembly S according to the third 
preferred embodiment of the present invention op- 
erates in the following manner. Assuming that th'e 
valve assembly Vb is in position to communicate 
the interior of the rubber bag 27, that is substan- 
tially completely filled with the cushioning layer 25, 
with the vacuum pump Pb and if a seat occupant is 
subsequently seated on the seat cushion subas- 
sembly SC. the occupation sensor OS detects the 
change in load imposed on the seat cushion sub- 
assembly SC and issues the load signal to the 
timer circuit CI to activate the later. After the 
passage of the preset time set in the timer circuit 
C1, the timer circuit C1 generates an output signal 
with which the switching circuit C2 is activated to 
drive the vacuum pump Pb so that air contained 
within the rubber bag 27 can be discharged by the 
vacuum pump Pb to the outside of the rubber bag 
27. 

It is to be noted that when the air within the 
rubber bag 27 is discharged to the outside, the 
rubber bag 27 wil! be immediately deflated, how- 
ever, the presence of the cushioning layer 25 with- 
in the rubber bag 27 permits the rubber bag 27 to 
retain its shape. Accordingly, as the air within the 
rubber bag 27 is discharged consequent upon the 
activation of the vacuum pump Pb while the seat 
occupant is seated on the seat cushion subassem- 



bly SC, an upper portion of the cushioning layer 25 
adjacent the lower body part of the seat occupant 
is progressively depressed to assume a shape 
generally similar to the anatomical shape of the 

5 lower body part of the seat occupant as shown by 
X in Rg. 14. In particular, regions of the upper 
portion of the cushioning layer 25 corresponding to 
ischial tuberosities in the lower body part of the 
seat occupant are, as clearly shown in Rg. 14, 

w depressed deeper than the remaining region of the 
same upper portion of the cushioning layer 25. 

Once the condition shown in Rg. 14 is estab- 
lished, the pressure sensor PSb generates a pres- 
sure signal indicative of the internal pressure of the 

is rubber bag 27 having attained a predetermined 
reduced pressure, which pressure signal is sup- 
plied to the pressure adjusting circuit C4 to cause 
the switching circuit C2 to bring the vacuum pump 
Pb to a halt, wherefore the cushioning layer 25 is 

20 retained in a shape depressed enough to permit 
the upper portion of the cushioning layer 25 to fit 
the anatomical shape of the lower body part of the 
seat occupant. 

Thus, the cushioning system including the rub- 

25 ber bag 27 enclosing the cushioning layer 25 is in 
essence an air cushion and, therefore, can accom- 
modate the load imposed thereon by the seat 
occupant to an extent that a substantially uniform 
pressure can act on the lower body part of the seat 

30 occupant from the seat cushion subassembly SC 
and, at the same time, the seat cushion subassem- 
bly SC can provide a comfortable holding to the 
lower body part of the seat occupant. 

Also, should the seat occupant manipulates the 

35 manipulate switch pad SW, the internal pressure 
of the bag 27 can be adjusted to a value desired 
by the seat occupant to ensure a more comfortable 
sitting. 

It is to be noted that the provision of the 
4o circumferentially extending trim member 29 made 
of expanded polyurethane, preferably that of closed 
cellular structure, is effective to avoid any possible 
arbitrary deformation of the seat cushion subas- 
sembly SC as a whole and also to keep the seat 
45 covering 9 under taut at all times regardless of the 
internal pressure of the rubber bag 27. 

In the practice of the third preferred embodi- 
ment of the present invention shown in and de- 
scribed with reference to Rgs. 9 to 14, arrange- 
so ment may be made such that, when the occupation 
sensor OS generates the load signal, the control 
unit CUa can, in response to such load signal, 
instruct the automobile power plant to increase the 
engine speed and also to communicate the engine 
55 induction system with the switching valve Vb. In 
such case, a negative pressure developed in the 
engine induction system can be utilized to facilitate 
the discharge of air from the rubber bag 27 in 
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cooperation of the vacuum pump Pb to lessen the 
load imposed on the vacuum pump Pb. 

It is also to be noted that the cushioning sys- 
tem in the embodiment of Figs. 9 to 14 can restore 
to the original shape when the seat occupant 
leaves the seat assembly S, particularly from the 
seat cushion subassembly SC, at which time the 
switching valve Vb can be brought in position to 
communicate the interior of the rubber bag 17 to 
the atmosphere. Separate pipings may be em- 
ployed for the supply of air into and withdrawal of 
the air from the rubber bag 27, respectively, as 
shown in any one of Figs. 15 and 17 which illus- 
trate first and second modifications of the third 
preferred embodiment of the present invention. 

Referring to first to Fig. 15, the piping for the 
withdrawal of air from the interior of the rubber bag 
27 by the action of the vacuum pump Pb is iden- 
tified by DL while the piping for the supply of air 
from the atmosphere into the interior of the rubber 
bag 27 to facilitate the restoration of the cushioning 
layer 25 to the original shape is identified by SL 
The supply piping SL has an electromagnetic 
switching valve Vc adapted to be held in a closed 
position so long as the load signal from the oc- 
cupation sensor OS is active, that is. so long as the 
seat occupant occupies the seat assembly S, but 
held in an opened position after the load signal 
becomes inactive, that is, after the seat occupant 
has left the seat assembly S. So far illustrated, a 
downstream end of the supply piping SL with re- 
spect to the direction of flow towards the interior of 
the rubber bag 27 is branched into a plurality of 
branch passages SLa which are plugged into the 
rubber bag 27 in gas-tight fashion. 

Thus, it will readily be understood that, when 
the interior of the rubber bag 27 is to be commu- 
nicated with the atmosphere to permit the cushion- 
ing layer 25 then depressed to restore to the 
original shape, a substantia! quantity of air can 
inflow into the rubber bag 27 through the switching 
valve Vc by way of the supply piping SL, advanta- 
geously shortening the length of time required for 
the cushioning layer 25 to restore to the original 
shape as compared with the case in which a single 
piping is used for the alternate withdrawal and 
supply of air from and into the rubber bag 27. 

To further facilitate the restoration of the cush- 
ioning layer 25 within the rubber bag 27, a free end 
portion of each of the branch passages SLa, which 
is situated inside the rubber bag 27, may have a 
multiplicity of perforations 31 as best shown in Fig. 
16 on an enlarged scale. 

In the modification shown in Fig. 17, an up- 
stream end of the supply piping SL shown in Fig. 
15 is fluid-coupled with a compressor Com through 
an accumulator Acc disposed intermediate between 
the compressor Com and the switching valve Vc. 



According to this modification of Fig. 17, when the 
switching valve Vc Is In position to communicate 
with the interior of the rubber bag 27, a com- 
pressed air accumulated in the accumulator Acc 

s can be substantially instantly supplied into the rub- 
ber bag 27 and, accordingly, the cushioning layer 
25 then depressed can be immediately restored to 
the original shape. 

Where the seat cushion subassembly SC used 

10 in the practice of the third preferred embodiment of 
the present invention is desired to have a further 
improved cushioning property, numerous methods 
can be employed as shown in Figs. 18 to 24, 
respectively. 

15 More specifically, according to the third em- 
bodiment shown in and described with reference to 
Figs. 9 to 14, the rubber bag 27 completely enclos- 
ing the cushioning layer 25 of open-celled ex- 
panded polyurethane has been shown as directly 

20 mounted on the bottom support 1. However, as 
shown in Fig. 18 showing a third modification, an 
elastic underlining 35 made of expanded 
elastomer, preferably foamed polyurethane of 
closed cellular structure, may be laid beneath the 

25 rubber bag 27 and above the bottom support 1 so 
that, even when the internal pressure of the rubber 
bag 27 is reduced somewhat considerably, the 
cushioning property of the seat cushion subassem- 
bly SC will not be detrimentally impaired. 

30 Also, according to the third embodiment of 
Figs. 9 to 14, the rubber bag 27 has been shown 
as having a single chamber in which the cushioning 
layer 26 of a volume generally equal to or slightly 
greater than the volume of the rubber bag 27 in an 

35 inflated condition. However, in a fourth modification 
of the third embodiment of the present invention 
shown in Fig. 19, the interior of the rubber bag 27 
is divided by an elastic partition 27a. integral with 
the rubber bag 27, into upper and lower chambers 

40 in which respective cushioning layers 25a and 25b 
are enclosed. While the lower chamber of the rub- 
ber bag 27 enclosing the cushioning layer 25b is 
fluid-coupled with the previously discussed piping 
Lb, the upper chamber of the rubber bag 27 en- 

45 closing the cushioning layer 25a is fluid-coupled 
with a piping Lc for the selective supply and with- 
drawal of air therethrough to and from the upper 
chamber of the rubber bag 27. 

Preferably, the upper cushioning layer 25a 

50 within the upper chamber of the rubber bag 27 is 
of an elasticity higher than that of the lower cush- 
ioning layer 25b within the lower chamber of the 
rubber bag 27. 

The seat cushion subassembly SC according 

55 to the modification shown in Fig. 19 Is so designed 
that after the seat occupant has seated on the seat 
cushion subassembly SC, air within the upper and 
lower chambers of the rubber bag 27 are with- 
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drawn through the respective pipings Lc and Lb to 
reduce the respective internal pressures within the 
upper and lower chambers to permit the upper 
portion of the seat cushion subassembly SC to be 
depresses to a shape generally conforming to the 
anatomical shape of the lower body part of the seat 
occupant and, thereafter, only the upper chamber 
of the rubber bag 27 is communicated to the 
atmosphere to accentuate the cushioning property 
of the seat cushion subassembly SC as a whole. 

In a fifth modification of the third preferred 
embodiment of the present invention shown in Fig. 
20, a plurality of closed, gas-filled balls 37 made of 
rubber material are distributed within the rubber 
bag 27 and held fixedly in position in a bottom 
region of the cushioning layer 25 adjacent the 
bottom support 1. This type of cushioning system 
can be manufactured, for example, by preparing a 
rubber bag, filling an expandable polyurethane in a 
fluid state into the rubber bag together with gas- 
filled balls, and heating the system to allow the 
polyurethane to expand to form the cushioning 
layer 25. However, the details of the method of 
making the cushioning system of Fig. 20 are not 
subject matter of the present invention and are not 
therefore discussed herein for the sake of brevity. 

According to the modification shown in and 
described with reference to Fig. 20, a favorable 
cushioning property can be obtained by the pres- 
ence of the gas-filled balls 37. 

The gas-filled balls 37 may, as shown in Fig. 
21 showing a sixth modification of the third em- 
bodiment of the present invention, be distributed 
within the rubber bag 27 and held fixedly in posi- 
tion in a top region of the cushioning layer 25 
remote from the bottom support 1 . 

In the seventh modification shown in Figs. 22 
and 23, the bottom region of the cushioning layer 
25 enclosed in the rubber bag 27 is formed with a 
plurality of generally circular-sectioned and equally 
spaced recesses 25c in a predetermined pattern, 
each of said recesses 39 extending inwardly of the 
cushioning layer 25 from a bottom surface thereof 
adjacent the bottom support 1 . In correspondence 
with the pattern of the recesses 25c, that portion of 
the rubber bag 27 generally aligned with the pat- 
tern of the recesses 25c is formed with generally 
cylindrical projections 27c protruding inwardly of 
the rubber bag 27 and snugly into the respective 
recesses 25c in the cushioning layer 25. 

Since the position of the patterned recesses 
25c in the cushioning layer 25 corresponds to that 
portion of the seat cushion subassembly which will 
align generally with the ischial tuberosities of the 
lower body part of the seat occupant, a comfortable 
cushioning can be obtained. In addition, the pat- 
terned recesses 25c and the corresponding hollows 
in the projections 27c in the rubber bag 27 can 



serve as a buffer for effectively minimizing any 
possible transmission of vibrations, induced in the 
automobile body structure during the running of the 
automobile, to the seat occupant sitting on the seat 

5 cushion subassembly SC. 

It is to be noted that each of the recesses 27c 
may not be of a generally cylindrical shape as 
shown, but may be of any sectional shape. A 
similar description applies to the shape of the cor- 

w responding projection 27c in the rubber bag 27. 

In the eighth modification shown in Fig. 24, a 
leaf spring assembly 39 of predetermined configu- 
ration is disposed between the bottom support 1 
and a bottom region of the rubber bag 27 with the 

75 cushioning layer 25 therein and at a location which 
would align with the ischial tuberosities of the lower 
body part of the seat occupant. Since the leaf 
spring assembly 39 itself can provide a spring 
action, the cushioning property of the seat cushion 

20 subassembly SC can be effectively enhanced. 

In any one of the first and second embodi- 
ments of the present invention, at least an upper 
portion of the seat covering 9 has been shown as 
laid over the rubber bag 27. In practice, for avoid- 

25 ing any possible displacement of that upper portion 
of the seat covering 9 relative to the rubber bag 17, 
some fastening methods are employed to secure 
that upper portion of the seat covering 9 to the 
rubber bag 27, examples of which are shown in 

30 Fig. 25 and Figs. 26 and 26. 

Referring first to Fig. 25. that upper portion of 
the seat covering 9 has an inner surface confront- 
ing the rubber bag 27 and having a plurality of 
hook tapes 41 secured to such inner surface there- 

35 of in a predetermined pattern. On the other hand, 
an upper portion of the rubber bag 27 correspond- 
ing in position to that upper portion of the seat 
covering 9 has a corresponding number of loop 
tapes 43 secured thereto for releasable engage- 

40 ment with the associated hook tapes 41. The com- 
bination of the hook and loop tapes may be a 
commercially available fastening tape sold under 
the trademark "Velcro". 

It is to be noted that the hook tapes 41 shown 

45 as secured to the seat covering 9 and the loop 
tape 43 shown as secured to the rubber bag 27 
may be reversed in position with respect to each 
other. 

In the example shown in Fig. 26 and 27, a pair 
so of generally elongated, generally H-sectioned flexi- 
ble anchor members 45 are secured to the inner 
surface of that upper portion of the seat covering 9 
while correspondingly elongated, generally C-sec- 
tioned flexible guide members 47 are secured to 
55 the upper surface of the rubber bag 27, The anchor 
members 45 are cooperable with the guide mem- 
bers 47 in a telescopicaily engageable fashion. 
Accordingly, when the anchor members 45 are 
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aligned with the respective guide members 47 in 
end-to-end fashion and the seat covering 9 is then 
pulled from one side adjacent the rear end of the 
seat cushion assembly SC towards the opposite 
side while allowing the anchor members 45 to slide 
in the associated guide members 47 as best shown 
in Fig. 27 which illustrates, on an enlarged scale, 
the cross-section taken along the line XXVII-XXVII 
in Fig. 26. the seat covering 9 can be set in 
position above the rubber bag 27 enclosing the 
cushioning layer 25. Preferably, the anchor mem- 
bers 45 and the guide members 47 are secured to 
the seat covering 9 and the rubber bag 27, respec- 
tively, so as to extend in a direction conforming to 
the longitudinal sense of the automobile body 
structure. 

For accelerating the restoration of the cushion- 
ing layer 25 back to the original shape after the 
seat occupant has left the seat assembly S, the 
modification shown in and described with reference 
to Fig. 15 employs a pneumatic circuit for sup- 
plying a forced draft of air into the cushioning bag 
27 to inflate the bag 27 and also to bring the 
cushioning layer 25 quickly into an uncompressed 
state (in which cells of the cushioning layer 25 are 
filled with air). The accelerated restoration of the 
cushioning layer 25 back to the original shape may 
not be always essential in the practice of the 
present invention, however, the seat assembly hav- 
ing the seat cushion subassembly SC left de- 
pressed does not look nice. Considering this, to 
render the seat cushion subassembly SC to look 
nice at any time immediately after the seat oc- 
cupant has left the seat assembly S can be accom- 
plished in numerous ways without employing such 
a somewhat complicated and expensive means. 
Some of these methods will now be described with 
particular reference to Figs. 28 to 35. 

The seat cushion subassembly SC shown in 
Fig. 28 is substantially identical in construction with 
that shown in and described with reference to Figs. 
10 to 14 except for the structure of the seat cover- 
ing 9. It is to be noted that, in Fig. 28. the switching 
valve assembly Vb is shown as rigidly secured 
from below to the bottom support 1 through a 
suitable valve housing. The idea of securing the 
valve assembly or assemblies and/or the vacuum 
pump or pumps to the bottom support can be 
applicable to any one of the foregoing embodi- 
ments, including the related modifications, of the 
present invention. 

The seat covering 9 used in a fourth embodi- 
ment of the present invention shown in Figs. 28 to 
33 is best shown in Figs. 32 and 33. reference to 
which will first be made. The seat covering 9 
shown therein has a generally rectangular seat area 
9a and a peripheral skirt 9b for enclosing the front, 
rear and lateral sides of the seat cushion sub- 



assembly SC. the skirt 9b having a plurality of 
equally spaced tie holes for the passage of a 
strapping used to removably secure the seat cover- 
ing 9 to the seat cushion subassembly SC. The 

5 seat covering 9 may be made of any suitable 
textile fabric, either natural or synthetic, of a type 
generally used in association with loungers, sofa or 
any other seats. 

The seat area 9a of the seat covering 9 has an 

w inner surface facing the cushioning bag 27 (Fig. 
28), to which a plurality of wavy wire springs 51. 
spaced a generally equal distance from each other 
in a direction conforming to the longitudinal sense 
of the automobile body structure, are secured 

/5 through a flexible elastic pad 53. as best shown in 
Fig. 33, so as to extend widthwise of the seat 
cushion subassembly SC. More specifically, as 
best shown in Fig. 33. each wavy wire spring 51 is 
secured to the inner surface of the seat area 9a of 

20 the seat covering 9 through the flexible elastic pad 
53 by means of a plurality of tie yarns 55. 

In a modified form of the seat covering 9 
shown in Figs. 34 and 35, instead of the use of the 
wavy wire springs 51 shown In Figs. 32 and 33. a 

25 plurality of elongated leaf springs 57 are employed 
and secured to the inner surface of the seat area 
9a of the seat covering 9 through a plurality of tie 
yarns 59. In this modification of Figs. 34 and 35, 
although not shown, the elongated leaf springs 57 

30 may be secured to the inner surface of the seat 
area 9a through the use of a similar flexible elastic 
pad which has been shown by 53 in Fig. 33. 

It' will readily be understood that the use of the 
spring members, either the wavy wire springs 51 

35 shown in Figs. 32 and 33 or the elongated leaf 
springs 57 shown in Figs. 34 and 35, in the seat 
covering 9 is effective to keep the seat area 9a of 
the seat covering 9 substantially taut at all times so 
long as the seat occupant does not occupy the 

40 seat assembly S and regardless of the shape of 
the cushioning layer 25 as clearly shown in Fig. 30. 
On the other hand, when and so long as the seat 
occupant sits on the seat cushion subassembly SC 
as shown In Fig. 29. not only can the cushioning 

45 layer 25 be depressed, but also the spring mem- 
bers, either the wavy wire springs 51 or the elon- 
gated leaf springs 57, are downwardly deformed to 
follow generally the curvature of the lower body 
part of the seat occupant X including the glutea 

so region and the dorsal femoral region. 

Fig. 31 illustrates a pneumatic circuit in com- 
bination of the cushioning control system which 
can be utilized in connection with the seat assem- 
bly S according to the fourth embodiment of the 

55 present invention. With reference to Fig. 31, the 
system shown therein is substantially identical with 
that shown in and described with reference to Fig. 
12. However, in the system of Fig. 31, the occupa- 



12 



23 



EP 0 345 806 A2 



24 



tion sensor is employed in the form of a toad 
actuated switch OSw capable of assuming one of 
two states, that is, ON and OFF states, and, also, 
the system itself is so designed and so tailored as 
to operate in the following manner. 

Assuming that the automobile ignition switch is 
turned on, the vacuum pump Pb is held still and 
the valve assembly Vb is held in an open position 
so long as the seat occupant has not yet sat on the 
seat cushion subassembly SC. In this condition, the 
pressure inside the cushioning bag 27 is generally 
kept equal to the atmospheric pressure and the 
cushioning layer 25. is held in an uncompressed 
state. As the seat occupant sits on the seat cushion 
subassembly SC, not only are the spring members 
deformed downwardly as hereinbefore described, 
but the load actuated switch OSw is turned on. 

When the seat occupant after having been 
seated on the seat cushion subassembly SC ma- 
nipulates the switch SW to establish an occupant 
holding mode while the load actuated switch OSw 
has been turned on as hereinabove described, and 
since the switching valve assembly Vb is at this 
time brought in an open position, the vacuum 
pump Pb is driven to draw air within the cushioning 
bag 27 to the outside, causing the cushioning layer 
25 to be compressed to such an extent as to 
permit the seat cushion subassembly SC as a 
whole to represent a shape generally following the 
curvature of the lower body part of the seat oc- 
cupant to thereby provide a comfortable sitting. In 
any event, when the pressure inside the cushioning 
bag 27 being reduced by the action of the vacuum 
pump Pb attains a predetermined value preset in 
the pressure sensor PSb, the latter issues an out- 
put signal to the control unit CUa which in turn 
causes the vacuum pump Pb to be brought to a 
halt and also the valve assembly Vb to be brought 
in the closed position, thereby fixing the seat cush- 
ion subassembly SC to the particular shape appro- 
priate to provide the comfortable sitting to the seat 
occupant with the cushioning layer 25 kept in an 
appropriately compressed state. In this condition, 
the seat cushion subassembly SC having the cush- 
ioning layer 25 kept in the appropriately com- 
pressed state is somewhat rigid as compared with 
that having the cushioning layer 25 having not 
been compressed, that is, held in the uncompres- 
sed state, enough to permit the seat occupant to 
feel comfortable in sitting and also to provide a 
satisfactory holding property to the lower body part 
of the seat occupant 

On the other hand, when the seat occupant 
leaves the seat assembly SC, the load which has 
been imposed on the seat cushion subassembly 
SC is released and, therefore, the load actuated 
switch OSw is turned off to cause the control unit 
CUa to bring the valve assembly Vb into the 



opened position. When the valve assembly Vb is 
brought to the opened position while , the vacuum 
pump Pb is held inoperative, air is introduced into 
the cushioning bag 27 and therefore the pressure 

5 inside the cushioning bag 27 is progressively 
equalized to the atmospheric pressure while per- 
mitting the cushioning layer 25 restores to the 
original shape. 

As hereinbefore discussed in connection with 

10 the seat system of Fig. 15, the restoration of the 
cushioning layer 25 back to the original shape 
upon the introduction of air into the cushioning bag 
27 requires a relatively long time. More specifically, 
the restoration of the cushioning layer 25 takes 

15 place in such a way as to absorb air, introduced 
into the cushioning bag 27 during the opening of 
the valve assembly Vb while the vacuum pump Pb 
is held inoperative, and accordingly, it takes a 
relatively long time to increase the pressure inside 

20 the cushioning bag 27 to a value necessary for the 
cushioning layer 25 to assume the uncompressed 
state. However, the use of the spring members, 
either the wavy wire spring 51 or the elongated leaf 
springs 57, is effective to permit the seat area 9a of 

25 the seat covering 9 to immediately restore to the 
original position as shown in Fig. 30 while the 
cushioning layer 25 undergoes the restoration pro- 
cess. 

It is to be noted that the seat covering 9 of the 

30 construction shown in and described with reference 
to any one of Figs. 32 and 33 and Figs. 34 and 35 
can be used on the seat cushion subassembly SC 
according to any one of the previously described 
and subsequently described embodiments of the 

35 present invention. 

Figs. 36 to 38 illustrates a fifth preferred em- 
bodiment of the present invention. The seat cush- 
ion subassembly SC shown therein is substantially 
identical with that shown in and described with 

40 reference to Fig. 19. However, an upper portion of 
the cushioning bag 27 on one side of the elastic 
partition 27a opposite to the lower chamber LC and 
confronting the upper chamber UC in which the 
cushioning layer 25a is accommodated has a pat- 

45 tern of ventilating holes 27b. 

As best shown in Fig. 38, the lower chamber 
LC is fluid-coupled with a piping Ld which is in turn 
fluid-coupled with a common vacuum pump Pc by 
way of an electromagnetic switching valve assem- 

50 bly Vc whereas the upper chamber UC is fluid- 
coupled with a piping Le which is in turn fluid- 
coupled with the common vacuum pump Pc by 
way of an electromagnetic switching valve assem- 
bly Vd. The switching valves Vc and Vd are 

55 housed within a valve casing C which is secured 
from below to the bottom support 1 in a manner 
similar to that shown in Fig. 28 and are adapted to 
be controlled by the control unit CUc. The control 
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unit CUc is adapted to receive the load signal from 
the load actuated switch OSw, a pressure signal 
generated from a pressure sensor PSc for detect- 
ing the pressure inside the lower chamber LC in 
the cushioning bag 27, a switching signal from the 
manipulate switch pad SW and a signal from a 
ventilation switch VSw and is so designed and so 
programmed as to operate in the following manner. 

Assuming that the automobile ignition switch is 
turned on. the vacuum pump Pc is held still and 
both of the valve assemblies Vc and Vd are held in 
an open position so long as the seat occupant has 
not yet sat on the seat cushion subassembly SC. In 
this condition, the pressure inside the cushioning 
bag 27 is generally kept equal to the atmospheric 
pressure and both of the cushioning layers 25a and 
25b within the upper and lower chambers UC and 
LC are held in an uncompressed state. As the seat 
occupant sits on the seat cushion subassembly SC. 
not only can the cushioning layer 25a within the 
upper chamber UC be immediately compressed to 
accommodate the sitting of the occupant because 
the cushioning layer 25a is softer than the cushion- 
ing layer 25b within the lower chamber LC, but also 
the load actuated switch OSw is turned on. 

When the seat occupant after having been 
seated on the seat cushion subassembly SC ma- 
nipulates the switch SW to establish the occupant 
holding mode while the load actuated switch OSw 
has been turned on as hereinabove described, the 
vacuum pump Pb is driven. Since at this time both 
of the switching valve assemblies Vc and Vd are 
held in an open position, air within the upper cham- 
ber UC and that within the lower chamber LC are 
drawn to the outside by the vacuum pump Pc, 
causing the cushioning layers 25a and 25b to be 
compressed to such an extent as to permit the seat 
cushion subassembly SC as a whole to represent a 
shape generally following the curvature of the lower 
body part of the seat occupant to thereby provide a 
comfortable sitting. In any event, when the pres- 
sure inside the lower chamber LC being reduced in 
volume by the action of the vacuum pump Pc 
attains a predetermined value preset in the pres- 
sure sensor PSc, the latter issues an output signal 
to the control unit CUa which in turn causes the 
vacuum pump Pc to be brought to a halt and also 
both of the valve assemblies Vc and Vd to be 
brought in the closed position, thereby fixing the 
seat cushion subassembly SC to the particular 
shape appropriate to provide the comfortable sitting 
to the seat occupant. 

The occupant holding function of the seat as- 
sembly S according to the embodiment of Figs. 36 
to 38 is accomplished mainly by the cushioning 
layer 25b within the lower chamber LC of the 
cushioning bag 27. In contrast thereto, the cushion- 
ing layer 25a within the upper chamber UC of the 



cushioning bag 27 will not provide the occupant 
holding function so much as that accomplished by 
the cushioning layer 25b because of the presence 
of the ventilation holes 27b, that is, because the 

5 upper chamber UC of the cushioning bag 27 is 
communicated with the atmosphere at all times. 
However, the cushioning layer 25a within the upper 
chamber UC will not hamper the occupant holding 
function of the cushioning layer 25b within the 

w lower chamber LC because the cushioning layer 
25a is smaller in thickness than the cushioning 
layer 25b, It is to be noted that, while the cushion- 
ing layer 25b within the lower chamber LC of the 
cushioning bag 27 performs the occupant holding 

15 function, the cushioning layer 25a within the upper 
chamber UC of the same cushioning bag 27 is 
compressed to provide a rigidity necessary to hold 
the lower body part of the seat occupant. At the 
same time, the presence of the ventilation holes 

20 27b in the upper portion of the seat covering 9 
permits a breathing of the cushioning layer 25a 
within the upper chamber UC to provide a flexibility 
necessary to fit the shape of the lower body part of 
the seat occupant. 

25 It is also to be noted that, as far as the adapt- 
ability of the seat cushion subassembly SC to the 
shape of the lower body part of the seat occupant 
is concerned, the upper cushioning layer 25a within 
the upper chamber UC of the cushioning bag 27 

30 may be chosen to have an elasticity higher than 
that of the lower cushioning layer 25b within the 
lower chamber UC of the same cushioning bag 27. 

Where an insufficient ventilation is obtained, 
the seat occupant may manipulate the ventilation 

35 switch VSw to establish a forced ventilating mode 
during which only the switching valve assembly Vd 
is brought to the opened position. Once the switch- 
ing valve assembly Vd is opened in the manner as 
hereinabove described, the ambient air outside the 

40 cushioning bag 27 can be forcibly drawn into the 
upper chamber UC through the ventilation holes 
27b to thereby facilitate the ventilation. 

On the other hand, when the seat occupant 
leaves the seat assembly SC, the load which has 

45 been imposed on the seat cushion subassembly 
SC is released and, therefore, the load actuated 
switch OSw is turned off to cause the control unit 
CUa to bring both of the valve assemblies Vc and 
Vd into the opened position. When both of the 

50 valve assemblies Vc and Vd are brought to the 
opened position, the cushioning layers 25a and 25b 
within the upper and lower chambers UC and LC of 
the cushioning bag 27 restores to the respective 
original shape. 

55 If desired, moisture absorbing particles 59 such 

as particles of silica gel may be included and 
scattered in the upper cushioning layer 25a as 
shown in Fig. 39 to positively absorb moisture 

14 
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generated from the seat occupant. 

Figs. 40 to 46 illustrates various method of 
improving the cushioning property of the seat cush- 
ion subassembly SC, each of which is applicable to 
any one of the previously described and subse- 
quently described embodiments of the present in- 
vention. These methods are devised in view of the 
fact that the seat cushion subassembly SC may 
have various sites where different loads act when a 
particular seat occupant sits thereon and/or de- 
pending on the physical or corporeal build of the 
lower body part of a particular seat occupant. In 
general, however, it is well recognized that that 
particular site of the seat cushion subassembly SC 
which supports the glutea region of the seat oc- 
cupant may receive a load greater than the load 
acting on a site of the seat cushion subassembly 
SC generally aligned with the medial femoral re- 
gions in the lower body part of the seat occupant. 
Therefore, the following methods are advantageous 
in that the seat cushion subassembly SC can pro- 
vide a varying cushioning property to different re- 
gions of the lower body part of the seat occupant 
to permit the latter to feel comfortable to sit. 

In describing the various method of improving 
the cushioning property, reference will be made to 
the seat cushion subassembly SC structured and 
operable in the manner as shown in and described 
with reference to Figs. 28 to 31, although any one 
of these methods can *be applicable to any one of 
the embodiments of the present invention wherein 
the cushioning layer 25 is employed. 

Referring first to Figs. 40 and 41, the cushion- 
ing layer 25 is of two component type having a 
relatively hard cushioning body 61a and a relatively 
soft cushioning body 61b. The relatively hard cush- 
ioning body 61a may be made of expanded poly- 
urethane of open celled structure and has a volume 
of cells greater than that of the relatively soft cush- 
ioning body 61b. As best shown in Rg. 41, the 
relatively soft cushioning body 61b occupies an 
upper portion of the relatively hard cushioning 
body 61a and is located at a site of the seat 
cushion subassembly SC which generally corre- 
sponds to the medial femoral regions in the lower 
body part of the seat occupant. 

Since the relatively soft cushioning body 61b is 
more pliable and deformable than the relatively 
hard cushioning body 61a, a portion of the seat 
cushion subassembly SC corresponding to the me- 
dial femoral regions in the lower body part of the 
seat occupant sitting on the seat cushion sub- 
assembly SC will not raise when the air inside the 
cushioning bag 27 is drawn to permit the cushion- 
ing layer 25 to assume a shape corresponding to 
the curvature of the lower body part of the seat 
occupant to provide a favorable holding. 

In the method shown in Rg. 42, the cushioning 



layer 25 within the cushioning bag 27 has a lower 
portion formed with a cavity 63a defined at a loca- 
tion immediately below the site of the seat cushion 
subassembly SC which supports the medial fem- 
5 oral regions in the lower body part of the seat 
occupant. 

While the cavity 63a shown in Fig. 42 is of a 
shape corresponding to the shape of an inverted 
cup, the cavity 63b shown in Rg. 43 is in the form 

to of a cave extending into the cushioning layer 25 
and defined at a location immediately below the 
site of the seat cushion subassembly SC which 
supports the medial femoral regions in the lower 
body part of the seat occupant 

is In the method shown in Rg. 44, the cavity 63c 
is defined in the upper portion of the cushioning 
layer 63c at a location corresponding to the site of 
the seat cushion subassembly SC which supports 
the medial femoral regions in the lower body part 

20 of the seat occupant. 

The cushioning layer 25 shown in Rgs. 45 and 
46 is of three component type having a center 
cushioning body 65a formed on the upper portion 
of the cushioning layer 25 and positioned at a 

25 location corresponding to the site of the seat cush- 
ion subassembly SC which generally corresponds 
to the medial femoral regions in the lower body 
part of the seat occupant, a rear cushioning body 
65b occupying a rear half of the cushioning layer 

30 25 and a front cushioning body 65c occupying a 
front half of the cushioning layer 25. The elasticity 
of the center cushioning body 65a is highest of all 
while the elasticity of the rear cushioning body 65b 
is lowest of all,, and the front cushioning body 65c 

35 has an elasticity intermediate of those of the center 
and rear cushioning bodies 65a and 65b. The low- 
est elasticity is chosen for the front cushioning 
body 65c so as to provide a relatively high freedom 
of movement to the femoral regions of the seat 

40 occupant during a pedalling operation. 

Rgs. 47 to 62 illustrates a sixth preferred em- 
bodiment of the present invention. 

Referring first to Rg. 47, there is shown only a 
the seat cushion subassembly SC which comprises 

45 a generally rectangular support frame structure 10 
having front and rear frames 10a and 10b and a 
pair of side frames 10c, a seat cushion pad 12 
mounted so as to overlay the frame structure 10, 
and a plurality of flexible expandable tubings 14 

so situated' within a space delimited by the frame 
structure 10 and pivotaily connected at their op- 
posite ends with the respective side frames 10c so 
as to extend between the side frames 10c. The 
seat cushion had 12 is so mounted on the frame 

55 structure 10 with its opposite side portions sup- 
ported on the side frames 10c while a generally 
intermediate portion thereof is supported on the 
flexible expandable tubings 14. The flexible ex- 
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pandable tubings 14 are of identical construction 
with each other, each having one end provided with 
a load ceil 16 and the opposite end provided with a 
pressure sensor 18. 

As best shown in Figs. 48 to 50, each of the 
flexible expandable tubings 14 is made of an elas- 
tic material such as, for example, natural or syn- 
thetic rubber and is in the form of a braided tubing 
having a fiber braided outer sheath 14a. Each flexi- 
ble expandable tubing 14 is of a type capable of 
being radiaily and lengthwisely expandable de- 
pending on the pressure created within the hollow 
of the respective flexible expandable tubing 14. 
More specifically, assuming that each flexible ex- 
pandable tubing 14 has a given inner diameter and 
a given length when the pressure within the hollow 
thereof is equal to the atmospheric pressure as 
shown in Fig. 48, an increase of the pressure within 
the hollow of the flexible expandable tubing 14 
results in a radially outward expansion of the tubing 
14 accompanied by a contraction as shown in Fig, 
49, but a decrease of the pressure within the 
hollow of the flexible expandable tubing 14 results 
in a radially inward expansion of the tubing 14 
accompanied by an elongation as shown in Fig. 50. 
The braided sheath 14a on each flexible expand- 
able tubing 14 does not only follow the motions of 
the associated flexible expandable tubing 14 that 
take place according to the pressure inside the 
tubing 14, but also restricts the extent to which the 
tubing 14 can expand radially outwardly thereby 
avoiding any possible rupture of the tubing 14. 

Because of the unique nature of the flexible 
expandable tubings 14 employed in the seat cush- 
ion subassembly SC according to the present in- 
vention, each flexible expandable tubings 14 as- 
suming a position shown by the solid line in Fig. 52 
can stretch to assume a position shown by the 
broken line in Fig. 52 when the pressure inside the 
respective tubing 14 is increased to a value higher 
than a predetermined or initial pressure, but can 
droop to assume a position shown by the single- 
dotted chain line in Fig. 52 when the pressure 
inside the respective flexible expandable tubing 14 
is decreased to a value lower than the predeter- 
mined or initial pressure. 

The control of a distribution of the load im- 
posed by a seat occupant on the seat cushion 
subassembly SC according to the sixth embodi- 
ment of the present invention will now be described 
with reference to a circuit block diagram of Fig. 51 . 

Assuming that the seat occupant sits on the 
seat cushion subassembly SC, the load cells 16 
coupled with the respective flexible expandable 
tubings 14 detect pressures acting on the seat 
cushion subassembly SC and provide output sig- 
nals to a controller Ctrl which may be comprised of 
a microcomputer. The controller Ctrl is so designed 



and so programmed as to infer the physical build 
of the seat occupant from the sum of load informa- 
tion provided by the outputs from the load cells 16 
and as to infer the physical shape of the seat 

5 occupant including the position of the ischial 
tuberosities in the lower body part of the seat 
occupant from the individual load information, to 
thereby infer the distribution of pressure then im- 
posed by the seat occupant on the seat cushion 

io subassembly SC. 

Also, the controller Ctrl is electrically connect- 
ed with the pressure sensors 18 and, therefore, the 
controller Ctrl can call for an internal pressure 
control data for each flexible expandable tubing 14 

/5 for giving an optimum distribution of pressure rela- 
tive to the seat occupant on the basis of a data 
base stored in the microcomputer and subsequent- 
ly adjusts the internal pressure in each of the 
flexible expandable tubing 4 on the basis of the 

20 internal pressure control data. 

In other words, pressure supply lines each 
leading to the respective flexible expandable tubing 
14 is provided with an associated control valve 20 
and, therefore, the controller Ctrl can output a 

25 control signal to each of the control valves 20 to 
control the selective opening and closure of the 
respective control valve 20 to cause the internal 
pressure in the associated flexible expandable tub- 
ing 14 to attain a predetermined value determined 

30 by the pressure control valve. 

Consequently, each of the flexible expandable 
tubings 14 can have its length adjusted according 
to the Internal pressure in such flexible expandable 
tubing 14 and, therefore, such flexible expandable 

35 tubing' 14 can selectively stretch and droop to 
thereby deform a sitting site of the seat cushion 
pad 12 to a shape required to develop a favorable 
pattern of distribution of pressure relative to the 
seat occupant. 

40 Each of the control valves 20 is communicated 
with a pump device 22 through an accumulator 24 
for accumulating therein a pneumatic pressure cre- 
ated by the pump device 22. It is to be noted that 
the initial internal pressure in each flexible expand- 

45 able tubing 14, that is, the pressure in each flexible 
expandable tubing 14 before the seat occupant 
actually sits on the seat cushion subassembly SC, 
is selected to be of a value generally intermediate 
between the maximum and minimum pressures 

so determined by the rated pressure of the pump 
device 10. It is also to be noted that, after the seat 
occupant leaves the seat cushion subassembly SC, 
the controller Ctrl can, in response to the respec- 
tive outputs from the load cells 16. generate to 

55 each control valve 20 a control signal necessary to 
return the internal pressure in the respective flexi- 
ble expandable tubing 14 to the initial internal pres- 
sure. 
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An example of the control of the pattern of 
distribution of pressure relative to the seat oc^ 
cupant will now be described with particular refer- 
ence to Figs. 53 to 62. 

Where a seat occupant of relatively small build 
sits on the seat cushion subassembly SC as shown 
in Fig. 53 t the seat cushion subassembly SC would 
be relatively stiff for such a seat occupant and, 
therefore, as shown by a solid line in the graph of 
Fig. 55, a pressure transmitted from the seat cush- 
ion subassembly SC to the seat occupant Xa will 
be highest at locations corresponding to the ischial 
tuberosities Ma in the lower body part of the seat 
occupant. Once this occurs, the seat occupant may 
feel uncomfortable to sit having suffered from, for 
example, bad blood circulation and, therefore, in 
such case, the seat cushion subassembly SC has 
to be adjusted so soft that the pressure can act 
from the seat cushion subassembly SC to the 
lower body part of the seat occupant in a generally 
uniformly distributed pattern favorable to the seat 
occupant of relatively small build. 

In view of the foregoing, the control valves 20 
have to be adjusted to lower the internal pressures 
in the respective flexible expandable tubings 14 so 
that, as shown in Fig. 54, the flexible expandable 
tubings 14 can be elongated while drooping a 
predetermined amount downwards. As a result 
thereof, that generally intermediate portion of the 
seat cushion pad 12 which supports the lower body 
portion of the seat occupant is downwardly de- 
pressed in a quantity corresponding to the amount 
over which the flexible expandable tubings 14 has 
drooped as hereinabove described and, accord- 
ingly, as shown by the broken line in Fig. 55, the 
favorable pattern of distribution of pressure relative 
to the seat occupant can be obtained. 

On the other hand, where a seat occupant of 
relatively big build sits on the seat cushion sub- 
assembly SC as shown in Fig. 56, the seat cushion 
subassembly SC would be too soft for such a seat 
occupant and. therefore, as shown by a solid line in 
the graph of Fig. 58, a pressure transmitted from 
the seat cushion subassembly SC to the seat oc- 
cupant Xb will exhibit a moderate change enough 
to fail to provide a good holding capability. Once 
this occurs, the seat occupant will readily get tired 
when he or she sits on the seat cushion subassem- 
bly SC for a substantial length of time and, also, 
the seat occupant may feel uncomfortable because 
the seat cushion subassembly SC would provide a 
feeling as if it were to cling to the seat occupant. In 
such case, therefore, the seat cushion subassem- 
bly SC has to be adjusted so stiff that the pressure 
can act from the seat cushion subassembly SC to 
the lower body part of the seat occupant in a 
generally uniformly distributed pattern favorable to 
the seat occupant Xb of relatively big build. 



In view of the foregoing, the control valves 20 
have to be adjusted to increase the internal pres- 
sures in the respective flexible expandable tubings 
14 so that, as shown in Fig. 57, the flexible expand- 

5 able tubings 14 can be stretch with their lengths 
reduced substantially to thereby raise that gen- 
erally intermediate portion of the seat cushion pad 
12 which supports the lower body portion of the 
seat occupant Xb. Accordingly, as shown by the 

io broken line in Fig. 58, the favorable pattern of 
distribution of pressure relative to the seat oc- 
cupant can be obtained wherein the support is 
substantially provided at locations corresponding to 
the ischial tuberosities Ma' in the lower body part 

15 of the seat occupant. 

Although in the foregoing description made 
with reference to Figs. 53 to 58 reference has been 
made to the pattern of distribution of pressure in a 
direction widthwise of the seat cushion subassem- 

20 bly SC, a similar control of the distribution of pres- 
sure in a direction generally parallel to the longitu- 
dinal sense of the automobile body structure can 
be accomplished, which will now be described with 
reference to Figs. 59 to 62. 

25 By way of example, where the seat occupant 
Xa of relatively big build sits on the seat cushion 
subassembly SC, and so far as a generally inter- 
mediate portion of each of the flexible expandable 
tubings 14 remains in an initial state in which it 

30 extends substantially horizontally as shown in Fig. 
59, the seat cushion subassembly SC would be too 
soft for such a seat occupant Xa and, therefore, as 
can be understood from the solid lines shown in 
the respective graphs of Figs. 60 and 61 , no ade- 

35 quate support is provided at locations correspond- 
ing to the ischial tuberosities Ma at which a maxi- 
mum load acts, resulting in the occurrence of in- 
conveniences similar to those described previously. 
In such case, therefore, the seat cushion sub- 

40 assembly SC has to be adjusted stiff. 

To render the seat cushion subassembly SC to 
be stiff for the seat occupant of relatively big build, 
the internal pressures in the respective flexible 
expandable tubings 14 are to be increased. Ac- 

45 cording to the instant embodiment of the present 
invention, the control of the internal pressures in 
the respective flexible expandable tubings 14 is 
carried out in such a manner that some of the 
flexible expandable tubings 14 which support the 

so ischial tuberosities Ma in the lower body part of 
the seat occupant Xb can be stretched in a quan- 
tity greater than the remaining flexible expandable 
tubings 14 are stretched as shown In Rg. 62. 
Consequent upon this, that portion of the seat 

55 cushion subassembly SC which corresponds in po- 
sition to the ischial tuberosities Ma in the lower 
body part of the seat occupant Xb can be rendered 
to be stiff as can be understood from a curve 
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shown by the broken line in the graph of Fig. 61 . 

Thus, according to the sixth preferred embodi- 
ment of the present invention shown in and de- 
scribed with reference to Rgs. 47 to 62. the system 
is so designed that, in dependence on the pressure 
detected by the load celts 16 operable to detect 
the pressures imposed on various sites on the seat 
cushion subassembly SC by the seat occupant, the 
controller Ctrl controls the internal pressures in the 
respective flexible expandable tubings 14 to sub- 
stantially move the flexible expandable tubings 14 
up or down in a controlled fashion. Accordingly, a 
pattern of distribution of pressure appropriate to a 
given physical build and figure of the seat oc- 
cupant can be obtained. Also, since the seat cush- 
ion pad 12 is mounted so as to be supported by 
the flexible expandable tubings 14, the support for 
the seat cushion pad 12 can be substantially uni- 
formly distributed in a direction widthwise of the 
seat assembly and, therefore, the optimum pattern 
of distribution of pressure once controlled can be 
maintained stable. 

A seventh preferred embodiment of the present 
invention is shown in Rgs. 63 to 67, in which the 
seat cushion subassembly SC comprises a gen- 
erally rectangular frame structure 10 similar to that 
best shown in Rg. 47 having a plurality of equally 
spaced springs each connected at opposite ends 
to the side frames so aS to extend between these 
side frames of the frame structure 10, and a seat 
cushion pad 12 mounted over the frame structure 
10 with a sitting area supported immediately above 
the springs 30 and covered by a seat covering 32. 

Regions of the sitting area of the seat cushion 
pad 12 which would align with the ischial tuberosit- 
ies and femurs in the lower body part of the seat 
occupant when the latter sits on the seat cushion 
subassembly SC are formed with pluralities of gen- 
erally elongated pockets 12a. 12b, 12c and 12d so 
as to extend in a direction generally conforming to 
the longitudinal sense of the automobile body 
structure (not shown) and open upwardly, each of 
said elongated pockets 12a to 1 2d having a gen- 
erally rectangular cross-sectional shape with its 
depth greater than the width thereof. Within these 
regions of the sitting area of the seat cushion 
subassembly SC and at respective locations which 
do not interfere with any pockets 12a to 12d, seat 
pressure sensors 32a ( 32b, 32c and 32d are em- 
bedded in the seat cushion pad 12 for detecting 
respective loads imposed thereon by the seat oc- 
cupant when the latter sits thereon. 

Sealed fluid tubes generally identified by 36 
are accommodated within the elongated pockets 
12a to 12d, each of said fluid tubes 36. As a matter 
of course, because of the presence of the seat 
covering 32. neither the elongated pockets 12a to 
12d nor the fluid tubes 36 are visible to the seat 



occupant. Each of the fluid tubes 36 is so designed 
and so formed that, when the internal pressure 
thereof is increased as will be described later by 
the introduction of a fluid medium, for example, air, 

5 into the respective fluid tube 36, the respective 
fluid tube 36 can assume a generally elliptic cross- 
sectional shape as best shown in Rg. 67. and is 
fluid-coupled at one end with a respective tube 
pressure sensor 38 for detecting the internal pres- 

ro sure in the associated fluid tube 36. Output signals 
from the tube pressure sensors. 38 and output 
signals from the seat pressure sensors generally 
identified by 34 are supplied to a controller 40 
which may be comprised of, for example, a micro- 

15 computer. 

As best shown in Rg. 67, the controller 40 is 
so designed and so tailored as to provide, in re- 
sponse to the respective output signals from the 
seat pressure sensors 34 and the tube pressure 

20 sensors 36, respective control signals to a pump 
42 and an electromagnetic switching valve 44 op- 
erable to control the supply of the fluid medium 
from the pump 42 towards the fluid tubes 36, to 
thereby control the internal pressures in the asso- 

25 dated fluid tubes 36 so that an optimum pattern of 
distribution of pressure can be given from the seat 
cushion subassembly SC to the seat occupant. 

In order for the seat occupant to adjust the 
pattern of distribution of pressure as desired and 

30 independently of the automatic control performed 
by the controller in response to the signals from 
the various sensors, the system, shown in Rg. 67 is 
provided with a manipulate keyboard 46 which 
can be brought into operation under a manual 

35 mode when an override switch 48 is operated. 

The seat cushion subassembly SC according 
to the seventh preferred embodiment of the 
present invention operates in the following manner. 
Assuming that a seat occupant having a rela- 

40 tively big build sits on the seat cushion subassem- 
bly SC, and during an initial condition in which no 
fluid medium has not yet been introduced into the 
fluid tubes 36, wall portions 12e of the seat cushion 
pad 12 defining the elongated pockets 12a to 12d 

45 are considerably compressed and deformed as 
best shown in Rg. 65, signifying that the seat 
cushion subassembly SC is too soft for such seat 
occupant. 

Therefore, on the basis of the output signals 
50 from the seat pressure sensors 34, the controller 
40 issues the control signals respectively to the 
pump 42 and the electromagnetic switching valve 
44 to supply controlled quantities of fluid medium 
into the respective fluid tubes 36 to cause the latter 
55 to be inflated as shown in Rg. 66. Consequent 
upon the inflation of the fluid tubes 36. the wall 
portions 12e of the seat cushion pad 12 defining 
the elongated pockets 12a to 12d are supported by 
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the inflated fluid tubes 36 so as to substantially 
stand erect as best shown in Fig. 66, thereby 
providing a stiffness to the regions of the lower 
body part of the seat occupant which correspond in 
position to the ischial tuberosities and the femurs 
so that the optimum pattern of distribution of pres- 
sure can be obtained from the seat cushion sub- 
assembly SC. 

According to the seventh preferred embodi- 
ment of the present invention, since the internal 
pressures in the respective fluid tubes 36 can be 
controlled by controlling the flow of the fluid me- 
dium from the pump 42 to the fluid tubes 36 by 
means of the controller 40 in dependence on the 
pressures detected by the seat pressure sensors 
34, the pattern of distribution of pressure appro- 
priate to given build and figure of the seat oc- 
cupant can be obtained. Also, since the fluid tubes 
36 are accommodated within the elongated pockets 
12a to I2d defined in the seat cushion pad 12, no 
extra support member for the mounting and sup- 
port of the fluid tubes 36 is required. 

In addition, according to the seventh preferred 
embodiment of the present invention, since the 
fluid tubes 36 are so designed and so shaped that, 
when the fluid tubes 36 are inflated by the in- 
troduction of the fluid medium into the fluid tubes 
36. the inflated fluid tubes 36 back up the wall 
portions I2e of the seat cushion pad 12 thereby 
enabling the wall portions 12e to support a load 
imposed by the seat occupant, the seat occupant 
may not feel a sense of incongruity. 

It is to be noted that, although the pluralities of 
the pockets 12a to 12d have been shown and 
descnbed as generally elongated and extending 
generally lengthwise of the automobile body struc- 
ture, the pockets 12a to 12d may be in the form of 
generally concentrically arranged annular pockets, 
as shown in Fig. 68, within the specific regions 
referred to above. 

With particular reference to Figs. 69 to 72, an 
eighth preferred embodiment of the present inven- 
tion will now be described. 

In this eighth embodiment of the present inven- 
tion, an inner surface of the seat covering 32 that is 
held in contact with the seat cushion pad 32 has 
left and right rows of equally spaced anchor points 
50a and 50b defined therein for the purpose as will 
become clear from the subsequent description. 
The lift and right rows of the anchor points 50a and 
50b extend in a direction generally parallel to the 
longitudinal axis of the automobile body structure 
and are defined at respective locations which will 
align with the femurs, including regions of the 
ischial tuberosities, in the lower body part of the 
seat occupant when the latter sits on the seat 
cushion subassembly SC. For each row of the 
anchor points 50a or 50b, a plurality of cables 52a 



or 52b are connected at one end with the anchor 
points 50a or 50b of each row and extend there- 
from downwardly through the seat cushion pad 32 
and then through generally U-shaped guide sleeves 

5 54 by way of a bottom panel 10d secured from 
below to the frame structure 10 as best shown in 
Fig. 70. The cables 52a or 52b slidably extending 
through the respective guide sleeves 54 are in turn 
connected to associated motor-driven cable wind- 

io ers 56. 

It is to be noted that, as best shown in Fig. 69, 
each two cables 52a and 52b connected at one 
end to one of the anchor points 50a of the left row 
and one of the anchor points 50b of the right row, 

T5 which is aligned and, therefore, paired with such 
one of the anchor points 50a of the left row, re- 
spectively, are adapted to be selectively wound 
and unwound by the same motor-driven cable 
winder 56. It is also to be noted that the motor- 

20 driven cable winders 56 equal in number to the 
number of the cables 52a or 52b associated with 
each row of the anchor points 50a or 50b are 
fixedly mounted on the bottom panel 10d of the 
frame structure 10 at a location generally below the 

25 rear end of the seat cushion subassembly SC as 
shown in Figs. 69 and 70. 

A seat pressure sensor 58 is disposed between 
the upper surface of the seat cushion pad 12 and 
the seat covering 32, or otherwise embedded in an 

30 upper surface region of the seat cushion pad 12 
adjacent the seat covering 32, and is positioned 
between each neighboring anchor points 50a and 
50b of each row. The seat pressure sensor 58 is 
operable to detect a load imposed by the seat 

35 occupant at a portion of the seat cushion sub- 
assembly SC, which corresponds to the position of 
such seat pressure sensor 58, when the seat oc- 
cupant sits on the seat cushion subassembly SC. 
Electric harnesses 60 leading from the asso- 

40 ciated seat pressure sensors 59 are connected to a 
controller 62, which may be comprised of a micro- 
computer, for the interfacing signals between the 
controller 62 and the seat pressure sensors 59. 
The system according to the eighth embodi- 

45 ment of the present invention is so designed and 
so programmed as to operate in the following man- 
ner. 

When the seat occupant actually sits on the 
seat cushion subassembly SC, the controller 62 

so infers the build and figure of the seat occupant on 
the basis of the output signals supplied from the 
seat pressure sensors 58 and generates, on the 
basis of a result of inference performed by the 
controller 62, individual control signals which are in 

55 turn supplied to some or all of the motor-driven 
cable winders 56 to drive the latter and to control 
the length of the paired cables 52a and 52b to be 
wound. As a result thereof, as best shown in Fig. 
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72. some or ail of the left and right rows of the 
anchor points 50a and 50b are drawn downwards a 
distance corresponding to the length of the paired 
cables 52a and 52b which have been wound by the 
associated motor-driven cable winders 56, and ac- 
cordingly, the seat cushion subassembly SC can 
be depressed at localized areas to a shape cor- 
responding to the shape of the glutea region and 
dorsal femoral regions of the seat occupant to 
provide a comfortable sitting. 

In order for the seat occupant to adjust the 
pattern of distribution of pressure as desired and 
independently of the automatic control performed 
by the controller in response to the signals from 
the various pressure sensors, the system according 
to the eighth embodiment of the present invention 
is also provided with a manipulate keyboard 64 
which can be brought into operation under a man- 
ual mode when an override switch 66 is operated. 

As hereinbefore described, according to the 
eighth embodiment of the present invention, the 
motor-driven cable winders 56 for winding some or 
all of the paired cables 52a and 52b can be con- 
trolled in dependence on the pressure detected by 
each seat pressure sensor 35 and, therefore, the 
sitting area of the seat cushion subassembly can 
be adjusted selectively up and down to provide a 
configured seat comfortable to sit on. Since the 
selective up and down movement of the sitting 
area of the seat cushion subassembly is carried out 
by means of the paired cables 52a and 52b. it is 
possible to cause the seat cushion subassembly to 
maintain a pattern of distribution of pressure once 
established as a result of the actual sitting of the 
seat occupant on the seat cushion subassembly. 

Although the present invention has been fully 
described in connection with the preferred embodi- 
ments thereof with reference to the accompanying 
drawings, it is to be noted that various changes and 
modifications are apparent to those skilled in the 
art. Such changes and modifications are to be 
understood as included within the scope of the 
present invention as defined by the appended 
claims unless they depart therefrom. 



Claims 

1 . A seat assembly which comprises: 
a seat cushion subassembly providing a sitting 
area for a seat occupant to sit on and a seat back 
subassembly coupled with said seat cushion sub- 
assembly to represent a generally L-shaped con- 
figuration for the support of the back of the seat 
occupant sitting on the seat cushion subassembly; 
a holding means installed in the seat cushion sub- 
assembly, said holding means being deformable in 
response to the sitting of the seat occupant on the 



sitting area of the seat cushion subassembly and 
for holding the sitting area in a shape deformed as 
a result of the sitting of the seat occupant on the 
sitting area; 

5 an actuating means installed in the seat cushion 
subassembly for actuating the holding means; 
a detecting means for detecting the actual sitting of 
the seat occupant on the sitting area; and 
a control means operable to operating the actuating 

w means a predetermined time after said detecting 
means has detected the actual sitting of the seat 
occupant on the sitting area. 

2. The seat assembly as claimed in Claim 1, 
wherein said holding means is at least one of a 

75 shape memory resin means and a fluid bag means 
containing particles therein, wherein said actuating 
means comprises a heating means for heating the 
shape memory resin means and a fluid pumping 
means for pumping fluid into and out from the fluid 

20 bag means, and wherein said control means com- 
prises an ON-OFF control means for controlling an 
ON-OFF state of the heating means and a pumping 
control means for controlling the pumping of the 
fluid Into and out from the fluid bag means. 

25 3. The seat assembly as claimed in Claim 2, 
wherein said heating means is a heater. 

4. The seat assembly as claimed In Claim 2 t 
wherein said holding means is the shape memory 
Fesin means and the fluid bag means, wherein said 

30 actuating means comprises a heating means for 
heating the shape memory resin means and a fluid 
pumping means for pumping fluid into and out from 
the fluid bag means, and wherein said control 
means comprises an ON-OFF control means for 

35 controlling an ON-OFF state of the heating means 
and a pumping control means for controlling the 
pumping of the fluid into and out from the fluid bag 
means. 

5. The seat assembly as claimed in Claim 2, 
40 wherein said fluid is a gaseous body. 

6. The seat assembly as claimed in Claim 4, 
wherein said fluid bag means is positioned beneath 
the shape memory resin means. 

7. The seat assembly as claimed in Claim 1, 
45 wherein said control means is provided with a timer 

circuit for actuating the holding means the pre- 
determined time after the detecting means has 
detected the actual sitting of the seat occupant. 

8. The seat assembly as claimed in Claim 1, 
so wherein said detecting means is a detector for 

detecting an ON state of an ignition switch. 

9. The seat assembly as claimed in Claim 1, 
wherein said detecting means Is a vehicle speed 
sensor for detecting an automotive vehicle having 

55 attained a predetermined speed subsequent to the 
sitting of the seat occupant. 
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10. The seat assembly as claimed in Claim 2, 
wherein said ON-OFF control means is operable in 
response to an output signal from a temperature 
sensor for detecting the temperature of the heating 
means. 

1 1 . The seat assembly as claimed in Claim 1 , 
wherein said holding means comprises a plurality 
of cushion pad support members disposed width- 
wise of the seat cushion subassembly and moun- 
ted on a cushion support frame installed within the 
seat cushion subassembly for the support of a 
cushion pad, wherein said actuating means is a 
drive means for moving the cushion pad support 
members up and down, wherein said detecting 
means comprises a plurality of pressure detecting 
means installed in the cushion pad support mem- 
bers or said cushion pad for detecting a load 
imposed by the seat occupant on the seat cushion 
subassembly, and wherein said control means is a 
control means for controlling the drive means in 
dependence on the pressure detected by the de- 
tecting means. 

12. The seat assembly as claimed in Claim 11, 
wherein said cushion pad support members are 
elastic members and wherein said drive means 
comprises a means for forcibly deforming the elas- 
tic members elastically. 

13. The seat assembly as claimed in Claim 12, 
wherein said cushion pad support members com- 
prises flexible expandable tubings each having a 
fluid passage defined therein, wherein said drive 
means is constituted by fluid supplied into the fluid 
passage in each of the tubings, and wherein said 
control means comprises means for controlling the 
supply of the fluid. 

14. The seat assembly as claimed in Claim 12, 
wherein said elastic members are provided with a 
pressure detecting means for detecting an internal 
pressure during the deformation thereof. 

15. The seat assembly as claimed in Claim 1, 
wherein said control means is provided with a 
storage means for storing a work data for a working 
means which data corresponds to a pattern of 
distribution of pressure imposed by the seat oc- 
cupant. 

16. The seat assembly as claimed in Claim 1, 
wherein said holding means comprises a plurality 
of pockets formed in a surface region of a seat 
cushion pad of the seat cushion subassembly and 
fluid bags accommodated within said respective 
pockets and adapted to retain a fluid pressure 
therein, wherein said detecting means is comprised 
of a plurality of pressure detecting means installed 
in the cushion pad for detecting a load imposed by 
the seat occupant, and wherein said control means 
is comprised of a control means for controlling a 
fluid supply means according the pressure de- 
tected by the pressure detecting means. 



17. The seat assembly as claimed in Claim 16, 
wherein the fluid is a gaseous body. 

18. The seat assembly as claimed in Claim 16, 
wherein said pressure detecting means is a pres- 

5 sure sensor. 

19. The seat assembly as claimed in Claim 16, 
wherein each of the fluid bags is provided with a 
pressure sensor for detecting the pressure of the 
fluid inside the respective fluid bag. 

jo 20. The seat assembly as claimed in Claim 1, 
wherein said holding means comprises a plurality 
of cables provided in a cushion pad of the seat 
cushion subassembly, wherein said actuating 
means is a drive means for driving the cables to 

75 move a surface of the cushion pad up and down, 
wherein said detecting means comprises a plurality 
of pressure detecting means installed in the cush- 
ion pad for detecting a load imposed by the seat 
occupant, and wherein said control means is a 

20 control means for controlling the drive means in 
dependence on the pressure detected by the pres- 
sure detecting means. 

21 . The seat assembly as claimed in Claim 20, 
wherein said drive means comprises a winding 

25 member for winding each of the cables and a 
motor for operating the winding member to wind up 
the associated cable. 

22. The seat assembly as claimed in Claim 20, 
wherein said pressure detecting means is a pres- 

30* sure sensor. 

23. The seat assembly as claimed in Claim 11, 
wherein said pressure detecting means is a pres- 
sure sensor. 

24. The seat assembly as claimed in Claim 15, 
35 wherein said detecting means comprises a plurality 

of pressure sensors disposed in the seat cushion 
subassembly. 

25. The seat assembly as claimed in Claim 1 , 
wherein said detecting means is a detecting means 

40 for detecting a load imposed by the seat occupant 
when the seat occupant sit on the seat cushion 
subassembly. 

26. The seat assembly as claimed in Claim 25, 
wherein said detecting means is a load sensor. 

45 27. The seat assembly as claimed in Claim 1, 
wherein said holding means comprises a bag con- 
taining a foam material sealed within said bag, 
wherein said actuating means is comprised of a 
pressure reducing means for reducing the pressure 

so inside the bag, and wherein said control means is a 
control means for controlling the amount of the 
pressure to be reduced according to the load im- 
posed on the seat cushion subassembly by the 
seat occupant. 

55 28. The seat assembly as claimed in Claim 27, 
wherein said foam material is polyurethane foam. 
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29. The seat assembly as claimed in Claim 1, 
further comprising means for returning the holding 
means when the seat occupant leaves the seat 
cushion subassembly. 

30. The seat assembly as claimed in Claim 27, s 
further comprising a cushioning material disposed 
between the bag and a seat covering and above or 
below the bag. 

31 . The seat assembly as claimed in Claim 30, 
wherein said cushioning material is polyurethane w 
foam of soft quality. 

32. The seat assembly as claimed in Claim 27, 
wherein a plurality of elastic members are included 
in the foam material within the bag. 

33. The seat assembly as claimed in Claim 32, 75 
wherein said elastic members are positioned in an 
upper or lower region of the foam material. 

34. The seat assembly as claimed in Claim 22, 
wherein said elastic members are rubber balls. 

35. The seat assembly as claimed in Claim 27. 20 
wherein a void is formed between the bag and a 
seat covering and below the bag. 

36. The seat assembly as claimed in Claim 27, 
wherein a leaf spring is vibratorily disposed be- 
tween the bag and a seat covering and below the 25 
bag. 

37. The seat assembly as claimed in Claim 27, 
wherein a surface of the bag and an inner surface 
of a seat covering are engaged with each other by 
means of an engagement member. 30 

38. The seat assembly as claimed in Claim 27, 
wherein a sitting area of a seat covering is formed 
with a plurality of holes, and further comprising an 
air supply means for blowing air through these 
holes when and so long as the seat occupant sits 35 
on the seat cushion subassembly. 

39. The seat assembly as claimed in Claim 27, 
wherein said foam material is soft at a front portion 
and hard at a rear portion. 

40. The seat assembly as claimed in Claim 27, 40 
wherein said foam material is soft at a generally 
central portion and hard at the remaining portion. 

41. The seat assembly as claimed in Claim 39, 
wherein a generally central portion is softer than 

the front portion. 45 

42. The seat assembly as claimed in Claim 27, 
wherein a cavity is formed in an upper central 
region of the foam material and a lower central 
region of the same foam material, which cavity 
does not touch the bag. 50 
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